WEDNESDAY, SEPTEMBER 6, 1978 
PART Il 


i, 





i 


ENVIRONMENTAL 
PROTECTION 
AGENCY 


ul 


REGISTRATION OF 
PESTICIDES IN THE 
UNITED STATES 


Proposed Guidelines; Economic 
Impact Analysis 


im 
| (i h 
A 





39644 


[6560-10] 


ENVIRONMENTAL PROTECTION 
AGENCY 


[40 CFR Part 162] 


(FRL 960-4; OPP-30022A} 
ECONOMIC IMPACT ANALYSIS 


Proposed Guidelines for Registering 
Pesticides in the United States 


AGENCY: Environmental Protection 
Agency (EPA), Office of Pesticide Pro- 
grams. 


ACTION: Publication of economic 
impact analysis relating to the pro- 
posed guidelines. 


SUMMARY: The proposed guidelines 
for registering pesticides in the United 
States chereafter referred to. as 
“gsuidelines’) were published in the 
FEDERAL REGISTER On July 10, 1978 (43 
FR 29696). On page 29705 of that doc- 
ument, interested persons were ad- 
vised that copies of the economic 
impact analysis developed in conjunc- 
tion with subparts B, D, E, and F of 
the guidelines would be available upon 
request, However, in order to reach as 
wide an audience as possibie, it has 
been decided to publish the entire text 
of the analysis in the analysis in the 
FEDERAL REGISTER. Comments are wel- 
comed and will serve as input to the 
analysis for the guidelines when final- 
ized. The comment period regarding 
the analysis has also been extended as 
indicated ‘below; however, the com- 
ment period for the proposed guide- 
lines (subpart B, D, and E) will termi- 
nate on September 8, 1978, published. 


DATES: Comments concerning the 
economic impact analysis should be re- 
ceived on or before December 5, 1978. 


ADDRESS: Written comments should 
be sent to the Federal Register Sec- 
tion, Office of Pesticide Programs 
(WH-569), EPA, Room 401, East 
Tower, 401 M Street SW.. Washington, 
D.C. 20460. Comments should bear the 
identifying notation OPP-30022A, to 
distinguish them from comments on 
the proposed guidelines. All written 
comments will be available for public 
inspection in the office of the Federal 
Register Section at the address above 
from 8:30 a.m. to 4 p.m., Monday 
through Friday. 


FOR ADDITIONAL INFORMATION 
CONTACT: 


Gary Ballard, Office of Pesticide 
Programs (WH-568), EPA, Washing- 
ton, D.C. 20460, 703-557-7335. 


SUPPLEMENTARY INFORMATION: 
On July 10, 1978, the EPA published 
in the FeperaL REGISTER three sub- 
parts of the guidelines: Subpart B, In- 
troduction; Subpart D, Chemistry Re- 
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quirements; and Subpart E, Hazard 
Evaluation: Wildlife and Aquatic Or- 
ganisms. Subpart F, Hazard Evalua- 
tion: Humans and Domestic Animals, 
will be proposed shortly. These are the 
four subparts of the guidelines expect- 
ed to generate significant economic 
impacts. Two other subparts to be 
published, Subpart G, Product Per- 
formance, and Subpart H, Label De- 
velopment, are not expected to add 
significantly to economic impacts; 
however, when these subparts have 
been prepared, an analysis will be con- 
ducted and reported, if significant im- 
pacts are indicated. . 

An economic impact analysis of sub- 
part B, D, E, and F of the guidelines 
was prepared in accordance with Ex- 
ecutive Orders 11821 and 11949, OMB 
Circular No. A-107, and EPA Adminis- 
trator’s guidelines for conducting eco- 
nomic impact analyses on regulator 
proposals. This economic analysis was 
also prepared insofar as possible in ac- 
cordance with Executive Order 12044 
which was signed quite recently 
(March 23, 1978) and does not apply 
“in rulemaking proceedings pending at 
the time.this order is issued, if an eco- 
nomic impact statement has already 

een prepared in accordance with Ex- 
ecutive Orders 11821 and 11949.” Al- 
though strict adherence to the provi- 
sions of Executive Order 12044 is not 
legally required for the proposed 
guidelines, the economic analysis did 
incorporate the spirit of those require- 
ments where possible. 

This analysis of economic impacts of 
proposed sections of the guidelines on 
data requirements for registering pes- 
ticides is not in as much detail as is an- 
ticipated for the analysis of guidelines 
finally adopted by the Administrator; 
this report reflects the best available 
data on economic impacts. Additional 
analysis is in the process and will be 
available by the time final guidelines 
are adopted. In addition, substantive 
comment is anticipated on economic 
impacts of the guidelines as proposed. 
The thrust of additional analysis will 
be in the direction of more detailed in- 
vestigation with respect to the broad 
spectrum of groups impacted by the 
guidelines, directly and _ indirectly. 
These groups include basic presticide 
producers, pesticide formulators, pesti- 
cide users, and consumers. 


Dated: August 28, 1978. 


EDWIN L. JOHNSON. 
Deputy Assistant Administrator for 
Pesticide Programs. 


Economic Impact ANALYSIS OF GUIDE- 
LINES FOR REGISTERING PESTICIDES IN 
THE UNITED STATES 


UNDER THE FEDERAL INSECTICIDE, FUNGI- 
CIDE, AND RODENTICIDE ACT, AS AMEND- 
ED 


SUBPART B: INTRODUCTION; SUEPART D: 
CHEMISTRY REQUIREMENTS, SUBPART E: 
HAZARD” EVALUATION: WILDLIFE AND 
AQUATIC ORGANISMS; SUBPART F:. 
HAZARD EVALUATION: HUMANS AND DO- 
MESTIC ANIMALS 


OFFICE OF PESTICIDE PROGRAMS, 
ENVIRONMENTAL PROTECTION AGENCY 


May 31, 1878. 
I. INTRODUCTION 


A. AUTHORITY FOR ECONOMIC IMPACT 
ANALYSIS 


This report contains an analysis of 
the economic impacts that would 
occur if the Environmental Protection 
Agency (EPA) were to implement four 
proposed subparts of the. guidelines 
for registering pesticides in the United 
States (guidelines) published under 
the authority of sections 3(c}2), 8, 
and 25 of the Federal Insecticide, Fun- 
gicide, and Rodenticide Act (FIFRA), 
as amended. The subparts are Intro- 
duction, Subpart B; Chemistry Re- 
quirements, Subpart D; Hazard Evalu- 
ation: Wildlife and Aquatic Organisms, 
Subpart E; and Hazard Evaluation: 
Humans and Domestic Animals, Sub- 
part F. These are the four subparts of 
the guidelines expected to generate 
significant economic impacts. Two 
other subparts to be published, Sub- 
part G, Product Performance, and 
Subpart H, Label Development are. not 
expected to add significantly to eco- 
nomic impacts. If they do, this analy- 
sis of economic impacts would be 
amended appropriately. 

This economic impact analysis’ was 
prepared in accordance with Executive 
Orders 11821 and 11949, OMB Circular 
No. A-107, and the EPA Administra- 
tor’s guidelines for conducting eco- 
nomic impact analyses (EIA’s) on reg- 
ulatory proposals. This analysis was 
also prepared in accordance with Ex- 
ecutive Order 12044 insofar as possible 
under the circumstances. This order 
was signed by the President only re- 
cently (March 23, 1978) and does not 
apply “in rulemaking proceedings 
pending at the time this order is 
issued, if an economic impact state- 
ment has already been prepared in ac- 
cordance with Executive Orders 11821 
and 11949” (see Executive Order 
12044, Section 3). 

The major additional requirement in 
Executive Order 12044 is for an explic- 
it analysis of regulatory alternatives. | 
As indicated above, this is not legally 
required for this proposed rulemaking. 
Neither would it be necessary because 
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all stages of development and review 
of the guidelines have involved consid- 
eration cf alternatives. Specifically, in 
drafting the guidelines, the Agency de- 
voted a great deal of resources to eval- 
uating alternative types of data and 
tests and alternative levels of require- 
ments for each type. In making such 
evaluations, EPA has carefully consid- 
ered the numerous comments received 
from experts outside the Agency, 
which often contained suggested alter- 


native levels of requirements (see dis-. 


cussion below, p. 5). 

Two major alternatives considered in 
the area of human hazard evaluation 
were (1) to require chronic and subch- 
ronic testing on inert ingredients in 
pesticide products as well as the pesti- 
cidal active ingredients, and (2) to re- 
quire chronic and subchronic testing 
for formulated products as well as 
technical chemicals. The intent for 
both of these alternatives was to de- 
termine the effects of all ingredients 
‘in products. The first alternative 
would have doubled the testing re- 
quired in this area and the second al- 
ternative would have increased the 
number of tests required by twenty- 
fold. Appendix E contains excerpts 
from the preamble to subpart F giving 
further details of the issues involved 
and the reasons why the alternatives 
were rejected. The preamble to sub- 
parts B, D, E, and F contain other ex- 
amples of alternative approaches con- 
sidered in preparation of the proposed 
guidelines. The Agency will continue 
to consider alternatives in its process 
of reviewing public comments on the 
proposed guidelines and on this eco- 
nomic analysis. Also, to develop a 
meaningful and explicit analysis of al- 
ternatives would require more time 
and resources than the Agency has 
available, and thus would be impracti- 
cal in meeting the legislative mandate 
to issue guidelines. 


B. BACKGROUND: PURPOSES OF THE 
REGISTRATION GUIDELINES 


Under FIFRA, EPA is responsible 
for registering pesticide products, 
thereby permitting the registrant to 
market his product in commerce. The 
statute requires EPA to register a 
product only if its use does not cause 
“unreasonable adverse effects on the 
environment.” In order to determine 
whether to register a pesticide, EPA 
generally requires the applicant to 
submit data on the potential effects of 
the pesticide on human health and en- 
vironmental quality. 

The statute specifically directs EPA 
to put its data requirements for regis- 
tering pesticides in written form. 
FIFRA § 3(c)(2) states that: “The Ad- 
ministrator shall publish guidelines 
specifying the kinds of information 
which will be required to support the 
registration of pesticide and _ shall 
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revise such guidelines from time to 
time.” Thus, to satisfy this statutory 
requirement, EPA has_ developed 
guidelines which state the conditions 
under which specific data woud be re- 
quired to support the registration of a 
product, specify the standards for ac- 
ceptable testing, provide references to 
test protocols in the scientific litera- 
ture, and describe the format for re- 
porting data. 

In addition, based on its experience 
over recent years, EPA has found that 
written guidelines are necessary for an 
effective pesticide registration pro- 
gram. The 1972 amendments to 
FIFRA imposed a major task on EPA, 


_ the task of reregistering all currently 


registered pesticides. Under reregistra- 
tion, the registrants of a currently reg- 
istered product must supply or cite all 
data which would be required if it 
were a new product. Thus, to reregis- 
ter products, EPA must be able to 
inform registrants of what data would 
be required. Without written guide- 
lines, this is difficult to do and EPA 
encounters many problems on such 
matters. 

The Agency has had difficulty in 
stating the specific data requirements 
which currently apply to registered 
products, Staff reviewers often have 
failed to provide requirements which 
were consistent for similar kinds of 
products. Reviewers also have failed to 
set standards for the satisfactory per- 
formance cf new tests, including, for 
example, not identifying the substance 
to be tested. Reviewers also have 
failed to specify clearly how data from 
a test should be submitted. As a result, 
on occasion, registrants have had to 
repeat tests or supply data not origi- 
nally called for. Similar problems have 
occurred in the registratior. of new 
products and have often caused 
lengthy delays in reaching registration 
decisions. 

The problems with reviewing data 
submitted to the Agency were agegra- 
vated by absence of written guideline 
requirements. EPA has made several 
attempts to determine which data 
would not be required for reregistra- 
tion, because valid data had already 
been submitted. Each attempt has 
failed because EPA found that it 
needed to conduct a more intensive 
review than originally believed neces- 
sary. It was not sufficient to determine 
only whether a set of test data had 
been submitted. Nor was it sufficent to 
review a registrant’s summary of test 
results to determine whether apparent 
problems existed. The Agency has fi- 
nally concluded that nothing less than 
an indepth review of each aspect of 
each test report, together with audit- 
ing of test laboratories, is necessary to 
determine whether any set of data is 
valid and satisfies reregistration re- 
quirements. © 
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In view of its experience during 
recent years, EPA has concluded that 
specific, written guidelines are neces- 
sary to resolve these problems. In par- 
ticular, the guidelines should signifi- 
cantly reduce the problems of consist- 
ency in establishing requirements and 
reviewing data. 

These guidelines have been devel- 
oped over the past 10 years. Initial 
drafting began in 1969, and the guide- 
lines were initially proposed in the 
FEDERAL REGISTER in June 1975. Since 
then, drafts of the guidelines have 
been carefully and extensively re- 
viewed by Agency staff and members 
of the public. EPA has held at least 
seven public meetings on the guide- 
lines at which environmental, indus- 
try, academic, and Federal and State 
regulatory groups have participated. 
Each meeting has involved close 
review of each draft provision with 
particular consideration of the regula- 
tory reasonableness of each require- 
ment. The underlying question in each 
review has been: Is the cost of a partic- 
ular requirement justified by the value 
of the data which EPA would receive? 
While there have been many com- 
ments and divergent opinions on the 
reasonableness of particular require- 
ments, these proposed guidelines have 
received a highly affirmative endorse- 
ment from the scientific community. 
Industry, environmental, academic, 
and regulatory scientists generally 
agree that these proposed guidelines 
require the kinds of data which are 
minimally necessary to evaluate the 
safety of a pesticide. Moreover, there 
is a general agreement that the stand- 
ards for acceptable testing are appro- 
priate for generating the required 
data. 


C. SCOPE OF ANALYSIS 


The proposed guidelines for sub- 
parts B, D, E, and F would, to a consid- 
erable extent, merely state in one 
place and in formal fashion the data 
requirements which now are being im- 
posed on firms wishing to register new 
pesticide products, However, some new 
data requirements are proposed in the 
guidelines. Identifying the cost of 
these proposed new requirements is a 
major purpose of this analysis. This 
analysis also provides estimates of the 
cost of satisfying existing data require- 
ments. 

Data submission may be required 
when a pesticide product is first regis- 
tered, when a registration is amended 
(e.g., to add uses of the product), or 
when the product is reregistered. The 
1972 FIFRA amendments require that 
all currently registered products be 
reregistered if they are to be market- 
ed, and that applicants for reregistra- 
tion supply or cite all data which 
would be required if it were a new 
product. Because many products were 
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registered before some current data re- 
quirements were imposed, many cur- 
rent product registrations are not sup- 
ported by all the types of data which 
now would be required for a new prod- 
uct registration. Additionally, some 
previously submitted data were gener- 
ated by methods which would be unac- 
ceptable today. 

There are about 1,000 different 
active ingredients contained in ‘pres- 
ently registered pesticide products 
now being produced and marketed. 
The total number of active ingredients 
presently registered is about 1,460, of 
which about 460 are not in production. 
This analysis focuses upon the appli- 
cation of guidelines requirements to 
products containing the 1,000 active 
ingredients currently being produced. 
EPA assumes that the remaining 460 
active ingredients will not be placed in 
production. (If they are not now eco- 
nomically viable, they are not likely to 
be viable in the foreseeable future.) 
The analysis also covers the cost of 
data required for registration of new 
products in the future. EPA assumes 
that approximately 15 new active in- 
gredients will be introduced each year. 

For both reregistration and new reg- 
istrations, this analysis breaks these 
totals down into the cost of current 
data requirements and the increment- 
al (added) cost of the new data re- 
quirements which would be imposed 
by the proposed guidelines. The incre- 
mental cost is defined as the differ- 
ence between what is now required for 
new registrations (current practice 
costs) and guidelines requirements 
costs. The costs are translated into 
annual costs to producers and users of 
pesticides and to consumers in general. 
The magnitudes of annual costs (and 
projected economic impacts) are 
highly dependent on how soon the re- 
quirements are imposed. 

The Agency plans to apply the data 
requirements in the final guidelines 
immediately to new registrations of 
new chemicals, but over a period of 
years to currently registered products. 
Once the final guidelines have been 
promulgated, most applications for 
new registrations will be required to 
satisfy all applicable provisions of the 
guidelines. (If a conditional registra- 
tion program is approved in the legis- 
lation pending before Congress, some 
new products may be conditionally 
registered, even though they do not 
satisfy all data requirements.) EPA, 
however, would not expect all current- 
ly registered products to satisfy all of 
the guidelines data requirements as 
soon as the guidelines were finally 
adopted. The process of generating 
data for reregistration and making rer- 
egistration decisions simply cannot be 
done immediately. Because of the size 
of the task, EPA projects that it will 
require a period of more than 10 years 


to reregister the products containing 
the 1,000 active ingredients now in 
production. Currently registered prod- 
ucts would become subject to the 
guidelines data requirements at differ- 
ent times during this period. 

This analysis contains two scenarios 
which describe possible schedules for 
imposing the guidelines requirements 
on currently registered products. In 
both cases, the schedules are closely 
related to EPA’s proposed program of 
establishing generic standards. Gener- 
ally, a generic standard is a compre- 
hensive discussion of the data availa- 
ble to the Agency on products contain- 
ing a specific active ingredient and a 
delineation and explanation of the 
Agency’s regulatory actions respecting 
those products. Both scenarios assume 
that each year EPA will establish 50 
generic standards on currently regis- 
tered products per year for a period of 
10 years and beyond. Both scenarios 
also assume that the large-volume 


‘ active ingredients used in agriculture 


and food production would be covered 
by generic standards before EPA es- 
tablishes standards for the remaining 
active ingredients. Scenario No. 1 as- 
sumes that each standard would iden- 
tify the schedule for submittal of miss- 
ing data to obtain reregistration and 
that data gaps would be filled some 
years after the standard is established. 
Scenario No. 2 assumes that EPA es- 
tablishes a program to identify data 
deficiencies for products before a ge- 
neric standard is issued covering those 
products. EPA would then inform reg- 
istrants of the missing data and re- 
quire them to submit the data when 
the standard is published. This early 
notification program would expedite 
initiation of testing to determine po- 
tential hazard. 

An analysis is presented of the bene- 
fits which the guidelines are expected 
to generate. Published guidelines are 
projected to have substantial benefits 
in connection with both reregistration 
and initial pesticide registration. It is 
of increasing importance to specify 
data requirements clearly to insure 
that human health and environmental 
risks are minimized while at the same 
time give registrants a “fixed target” 
for planning their R. & D. activities. 
Industry, agency staff, and the general 
public could all benefit from formal 
printed guidelines specifying data re- 
quired for registrations. There are in- 
creasing concerns about the credibility 
of data necessitating not only guide- 
lines for such data but also programs 
to check and insure the integrity of 
such data, which have been found 
wanting in some instances. 


D. COST METHODOLOGY 


To determine the incremental cost 
of the new data requirements in the 
guidelines, estimates were first made 
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of the number of times each test 
would be required and then of the cost 
per test, under both current practice 
and the proposed guidelines. Totals 
were computed by multiplication and 
the difference between them gave the 
incremental cost of the proposed 
guidelines. 

EPA considered and rejected several 
methods of estimating the numbers of 
tests which would be required for rere- 
gistration. A complete review of all 
34,000 registered products would pro- 
vide the most reliable and precise esti- 
mates of the number of tests which 
would be required to complete reregis- 
tration. However, even with projected 
growth in resources, the Agency does 
not expect to complete this review 
task for’ 10 to 20 years or possibly 
longer. Consequently, this approach 
was not practical for purposes of this 
analysis. EPA considered another 
method, review of a sample of prod- 
ucts and extrapolation from the re- 
sults. This method was also dismissed, 
because, even a thorough review even 
of a small sample would be very re- 
source intensive. A typical active in- 
gredient appears in several products, 
each of which would have to be re- 
viewed. Several person-months of 
effort would be required to adequately 
review the data for one product. In ad- 
_ @ition, the variability across pesticidal 
chemicals, due to chemical structures 
and use patterns indicate that the 
sample would have to be very large. Fi- 
nally, EPA considered the use of out- 
side experts as consultants or contrac- 
tors to help in review of a sample. This 
method was also rejected since it 
would have required providing the 
consultants with data which are con- 
sidered proprietary trade secrets. 
Futhermore, while this method would 
have reduced the number of Agency 
staff involved, it would still have re- 
quired significant resources, as dis- 
cussed above. 

The approach selected for determin- 
ing the number of tests which would 
be required was to use panels of ex- 
perts from the Registration Division 
and the Criteria and Evaluation Divi- 
sion of the Office of Pesticide Pro- 
grams. Panel members were selected 
because of their knowledge of the 
guidelines and their broad familiarity 
with pesticides and pesticides registra- 
tions. One panel was formed for each 
of the major areas: Environmental 
chemistry, product chemistry, fish and 
wildlife hazard, and human and do- 
mestic animal hazard. The product 
chemistry panel also provided the esti- 
mates for the special chemistry re- 
quirements on pesticide residues on to- 
bacco. 

These panels reviewed the sections 
of the proposed guidelines and esti- 
mated the number of times a particu- 
lar test would be required. In addition, 


on the basis of their knowledge of pes- 
ticide registrations, they estimated the 
number of times a particular test 
would be required under current prac- 
tice without the written proposed 
guidelines. Within two to four iter- 
ations, the individual panels reached 
consensus on the estimates. Finally, 
rough estimates were also obtained on 
data already in the Agency files which 
might satisfy the proposed guidelines 
requirements. 

The estimated cost, both under cur- 
rent practice and under the proposed 
guidelines, of conducting each kind of 
test and submitting the data to the 
Agency was calculated using estimates 
from several sources. These sources in- 
cluded pesticide companies, private 
laboratories, governmental laborato- 
ries, and OPP personnel. (See appen- 
dix A for the sources of cost estimates 
for each test.) The cost estimates are 
based on a typical product. When 
more than one figure was available, an 
average cost was used. The cost of a 
particular test would vary, depending 
on the product tested. The reliability 
of the cost estimate varies with degree 
of standardization of the test. In addi- 
tion, if one laboratory were commis- 
sioned to do a series of tests on a prod- 
uct or group of products, the cost per 
product of each test would likely be 
lower than the figures contained in 
this analysis. The costs of all tests 
were estimated using 1977 prices. 

In order to estimate the cost of new 
registration and reregistration under 
current practice and under the stand- 
ards proposed in these guidelines, it 
was necessary to make certain assump- 
tions: 

(1) That the number of applications 
for new registrations which will be 
submitted to the Agency annually can 
be projected from past experience. 

(2) That applications for new prod- 
ucts generally will be distributed into 
the same types of use patterns and 
chemical classes as currently regis- 
tered products; accordingly the data 
requirements for new products would 
be imposed on new products with the 
same frequency as on currently regis- 
tered products. 

(3) That, if data are required to sup- 
port more than one application for 
new registration or reregistration, in 
accordance with section 3(c)(1)(D) of 
FIFRA, the data will be submitted 
only once to the Agency and subse- 
quently will be cited by the applicant 
or registrant; and that the costs of 
producing the data will be shared by 
all applicants and registrants required 
to submit or cite the data. 

There are also some practical limita- 
tions to this analysis. Although the 
proposed guidelines attempt to state 
the data requirements for registration 
and the standards for acceptable test- 
ing, there may be variations from 
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these requirements. As is discussed in 
greater detail in the preamble to the 
guidelines, the proposed guidelines 
provide for waiver of data require- 
ments and for deviation from the 
standards for acceptable testing. More- 
over, additional data not specified in 
the guidelines may be required if the 
required data are not sufficient to 
evaluate the safety of the pesticide. 
All of these procedures would be ad- 
ministered on a case-by-case basis as 
the Agency reviews the data presently 
in its files and reviews applications for 
new registration and reregistration. No 
estimates were made of the impacts of 
these decisions. 

In addition, no estimates were made 
of the economic impact of the pro- 
posed guidelines on amended registra- 
tions. A registration is amended if cer- 
tain changes are proposed to its label- 
ing or composition. Many amended 
registrations require none of the data 
which would be required by the sub- 
parts of the guidelines which are the 
subject of this analysis. Information is 
not available to estimate the number 
of amended registrations which would 
be affected by these proposed guide- 
lines. Any impacts would be minor, 
however. Accordingly, the impacts on 
amended registrations are not includ- 
ed in this analysis. 

This analysis includes estimates of 
the impacts expected under proposed 
§ 163.40-5, “Retention and Submission 
of Raw Data, Specimens, and Samples 
of Test Substances.” The cost of the 
data retention is included in the cost 
of ‘performance of the kinds of tests 
described in subpart D, E, and F. Con- 
sequently, the impact of the data re- 
tention requirements are not separate- 
ly estimated. 

Congress is presently considering 
amendments to FIFRA which would 
change the procedures for registration 
and effect the economic impact of the 
proposed guidelines. If FIFRA is 
amended permitting use of generic 
standards, the 10-year reregistration 
scenarios are relevant and. suggestive 
of economic impacts of the guidelines. 


II. SUMMARY OF FINDINGS 


A major task faces EPA and the pes- 
ticide industry, to reregister existing 
pesticides under FIFRA. The 1972 
amendments to FIFRA require that 
currently registered products be rere- 
gistered, if they are to continue to be 
marketed as pesticides. This task is far 
behind schedule; even though it was to 
have been completed by 1976, little 
progress has been made to date. EPA 
is now proposing to publish formal 
guidelines to make the process of rere- 
gistering pesticides and registering 
new pesticides more efficient. Under 
FIFRA §3(c)(2), the Agency is re- 
quired to publish such guidelines for 
registration data requirements and to 


update them from time to. time. 
Guideline requirements must be the 
same for existing pesticides and new 


" ones, 


Four subparts of the guidelines have 
been drafted and are being proposed 
to facilitate programs to reregister 
pesticide products (if submitted for 
reregistration) and to register new pes- 
ticide products. These subparts (B, D, 
E, and F concerned with introduction, 
chemistry, wildlife hazards and human 


, hazards respectively) contain the re- 


quirements which are expected to 
have the most significant economic 
impacts. 

These proposed subparts of the 
guidelines are projected to generate 
significant benefits to the pesticide 
regulatory program in the United 
States. They would also have econom- 
ic impacts of varying significance on 
pesticide producers, formulators, and 
users. This analysis focuses on eco- 
nomic impacts during the decade of 
the 1980’s. This is the period during 
which the major portions of data re- 
quirements for these four subparts of 
the guidelines would be satisfied. 

The principal findings of the analy- 
sis are: 

1. A distinct need exists for printed 
guidelines on data requirements for 
registration of pesticides. The com- 
plexities and importance of data re- 
quirements for registration of new pes- 
ticides indicate that it would be useful 
to have formal printed guidance avail- 
able for use by registrants, agency 
staff, and the general public. Also, 
printed guidelines are needed to facili- 
tate determining whether currently 
registered pesticide products now in 
use are adequately tested by today’s 
scientific standards so that they may 
be reregistered. Most products now 
registered do not appear to have suffi- 
cient data on file to support reregistra- 
tion under current practice require- 
ments (or the proposed guidelines). In 
some cases, existing data appear to be 
completely unreliable or invalid. As in- 
dicated below, substantial benefits to 
the Agency, industry and the public 
can be obtained by use of. printed 
guidelines in pesticide registration pro- 
grams. 

2. The data requirements specified 
in the guidelines would reduce human 
health and environmental risks from 
pesticide use through better data for 
decision making on pesticide registra- 
tions. With more complete and reli- 
able data, pesticides which present un- 
reasonable risks would be more easily 
identified so that they would not be 
registered. In the process, health and 
environmental risks of pesticides 
would be reduced, while allowing bene- 
fits to be obtained from use of those 
pesticides which do not present such 
risks. Indications are that exposure to 
toxic chemicals such as pesticides is 
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taking a heavy toll in terms of human 
health losses and costs of treatment. 
Reduced risks are indicated particular- 
ly with respect to the guidelines be- 
cause of increased data requirements 
on product chemistry and human haz- 
ards. The guidelines subpart on prod- 
uct chemistry would lead to reduced 
risks of exposure to highly dangerous 
and toxic contaminants or impurities 
in pesticides. The human hazard sub- 
part would improve registration deci- 
sionmaking by providing critical acute, 
subchronic, and chronic toxicology 
data. 


3. Issuance of the guidelines would 
produce significant, benefits for EPA’s 
registration process.-Better specifica- 
tion of data requirements, together 
with specification of test standards 
and uniform data reporting formats, 
would make the process more effi- 
cient. Program costs would be lowered 
and reviews would be expedited thus 
producing decisions more quickly. 


4. Printed guidelines would benefit 
the pesticide industry in several ways. 


Applicants for registration or reregis- 
tration would need to make fewer sub- 
missions to obtain EPA decisions. 
Presently, an average of 3.4 submis- 
sions are required per registration. 
This could be reduced significantly by 
the guidelines. In the process, the ap- 
plicant could get his product on the 
market sooner, in competition with 
other firms. Better specification of the 
data requirements to support a pesti- 
cide registration would lead to better 
scheduling of data development activi- 
ties, both for new pesticides and for 
currently registered products. This re- 
duces risk of the nonregisterability of 
candidate pesticides as firms have a 
better base for decisionmaking, as does 
EPA. Fewer pesticide industry re- 
sources would be wasted on the devel- 
opment of “losers”. Reduced risk of in- 
vesting in such “losers” would bring 
forth additional incentives to invest in 
the development of more effective and 
environmentally acceptable pesticides. 

5. The guidelines would increase the 
cost of data for registration of an aver- 
age active ingredient as follows: 


{Dollars in thousands] 





Subpart 


Guidelines Incremental Percent 
change 


Current 
practice 





Product chemistry 


$57 $67 $10 18 





Environment and special chemistry 
Fish and wildlife hazard 





Human and domestic animal hazard........ccccccsccccesseseserees 


Total 


132 132 0 0 
oe re a 33 
90 169 79 88 





289 381 92 32 








The major incremental cost is in the 
area of human health/domestic 
animal hazard data, where the in- 
crease is nearly 90 percent. The over- 
all increase for the four subparts is 
about one-third (32 percent). 

6. Data requirements for large 
volume active ingredients with poten- 


tial for high exposure to humans and 
environmental systems are much 
greater than for the average active in- 
gredient. For a large volume active in- 
gredient, data costs for the four sub- 
parts of the proposed guidelines would 
be increased as follows: 


{Dollars in thousands] 





Subpart 


Current 
practice 


Guidelines Incremental Percent 
change 





Product chemistry 





Environment and special chemistry 





Fish and wildlife hazard 





Human and domestic animal hazard 





Total 


$57 $67 $10 18 
0 


225 225 0 
50 15 25 50 


350 600 250 71 








682 967 285 41 





The percentage increase in incre- 
mental costs for such major active in- 
gredients of 41 percent is greater than 
for the average active ingredient (32 
percent, as noted in item 5 above). 


7. The guidelines would increase the 
cost of data for registration of an aver- 
age formulation of a pesticide as fol- 
lows: 





Subpart 


Current 
practice 


Guidelines Incremental Percent 





Product chemistry 





Environment and special chemistry 





Fish and wildlife hazard 





Human and domestic hazard 





Total 


$2,950 $5,200 
1,712 1,712 
520 703 
3,041 4,317 








8,223 11,932 
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These costs vary greatly among for- would be $12 million per year for 15 
mulations. For most (90 percent of for- new active ingredients and their for- 
mulations), the guidelines cost would mulations, which have projected to be 
be $8,900, compared with $5,100 for registered per year in the future. This 
current practice (increment of $3,800). cost would be in addition to a base of 
These costs reflect the level of data $27 million under current’ practice, 
most often required of the formulator. bringing total costs of compliance for 
However, for some formulations (0.5- new registrations to $39 million per 
1.0 percent), the costs of meeting the year. 
guidelines requirements are much 
higher, e.g., $200,000 of which about 9. For reregistration of an existing 
90 percent is required under current product under the guidelines, the reg- 
practice. Incremental costs of the istrant would be required not only to 
guidelines would generally be nominal meet the incremental requirements of 
‘in such cases. The data costs for such the guidelines over current practice, 
formulations would normally be in- but also to fill any data gaps to meet 
curred by the basic manufacturers of current practice requirements. The 
the active ingredient, or would be sub- data gaps would be substantial for 
stantially shared with (or among) for- most registered products. For the aver- 
mulators. age active ingredient, and all of its for- 

8. The incremental costs of the pro- mulations, the data gap costs and 
posed four subparts of the guidelines other costs are as follows: 





Now in production Not now in production 





Dollars Percent Dollars Percent 


Current practice: 
Acceptable, data on file. 125 15 22 
Data gap 474 57 

















Subtotal 72 











Guidelines 
Incremental 
Nuraber of active ingredients 














This table demonstrates that the narios involving an early notification 
costs of meeting current practice re- program. Over the period 1980-89, the 
quirements (those now required for @mnual costs would vary depending on 
new active ingredients) are afar more the specific: notification schedule, but 
important factor in reregistration of the overall costs would be comparable 
existing products than are the incre- Ver the decade. . 
mental costs of the guidelines. 11. The number of reregistered 

10. Economic impacts of the guide- 2Ctive ingredients scheduled to be 
lines were estimated assuming that im- Drought under guidelines require- 
position of data requirements would ments during the first 10 years of im- 
be coordinated with the new generic ct ai nage Lea gh —— 
standards _registration program. wo 1 and 750 for scenario No. 2. These 


Annual costs were projected for the : : 
R active ingredients acc 
period 1980-89 for meeting the incre- the ane iceneuienn oe” 1 


mental requirements of the guidelines 12. Under scenario No. 1, products of 
and for meeting current practice re- 395 active ingredients would probably 
quirements (including those not met pe reregistered during the 1980's, 
already, i.e., “data gaps”). Two scenar- while those of 105 other active ingredi- 
los were projected, each assuming ge- ents scheduled for reregistration prob- 
neric standards are applied to 50 exist- ably would not. Projected actual out- 
ing active ingredients and 15 new lays to meet guidelines requirements 
chemicals (including their formula- for reregistration for those products 
tions) per year. The scenarios further are $322 million ($222 million data gap 
assume: and $100 million incremental costs). 
Scenario No. 1—Data gaps would not 13. Under scenario No. 2, products of 
be identified and filled until after a 525 active ingredients probably would 
standard covering the product had be reregistered during the 1980's while 
been issued. those of 225 other active ingredients 
Scenario No. 2—Registrants of 109 Scheduled for reregistration probably 
chemicals per year are given early no- Would not. Projected actual outlays to 
tification of data deficiencies in exist- ™eet guidelines requirements for reg- 
ing registrations and are required to istration of these products are $376 
submit satisfactory data at the time Million ($262 million data gap and 
the standard is being developed. $114 million incremental costs). 
Scenario No. 2 is representative of 14. The number of active ingredients 
many other possible reregistration sce- im production under EPA registrations 
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would be about the same at the end of 
the 1980’s. as now (about 1,000). 
Though 105 to 225 active ingredients 
now in production probably would not 
be reregf&tered, there would be about 
150. new ones added, if historical 
-trends continue. By the end of the 
1980’s, there would still be a relatively 
large number of active ingredients 
now in production (250 to 500) which 
had not undergone reregistration. 
About one-half of these chemicals 
probably would not be submitted for 
reregistration under generic standards 
to be issued during the 1990’s. 


15: Under each of the scenarios, the 
460 registered active ingredients not in 
production during recent years are not 
projected to be submitted for reregis- 
tration. In general, generic standards 
for these would not be planned during 
the 1980’s, if at all. The economic 
impact.of the guidelines and/or filling 


- data gaps on these active ingredients 


is of limited economic significance for 
the foreseeable future. 

16. Projected annual costs of the two 
scenarios for reregistration and new 
registrations are in the , following 
ranges during the 1980's: 


{In millions of dollars] 





Current practice * 


Incremental Total 





Scenario No. ¢50 standards per year for old chemi- 
cals plus 15 new) 
Scenario No. 2 (scenario No, 1 plus 100 notices for 
old chemicals per year) 








$36-360 
33- 80 


$15-$29 
14- 38 


$53-$89 
47-118 





* Including data gaps, 


The annual costs peak out for both 
scenarios in 1983 and decline through 
the remainder of the 1980’s. The 
annual costs peak out at higher levels 
for scenario No. 2 due to the early no- 
tification program, and accordingly 


are lower than scenario No. 1 by the 
end of. the decade. 

17. Under the two scenarios, the 
costs of the guidelines would add 
slightly to the sales value of pesticides 
at the basic producer level. The in- 
creases would be as follows: 


{In percent) 





Current practice* 


Incremental 





Scenario No. 1 (50 standards per year for old 
chemicals plus 15 new) 
Scenario No. 2 (scenario No. 1 plus 100 notices for 
old chemicals 








1.3-2.2 0.4-1.1 


1.0-3.0 0.4-1.4 





*Including data gaps. 


18. Costs of implementing the guide- 
lines would result in significant in- 


creases in projected total basic pesti- 
cide R. & D. expenditures, as follows: 


{In percent] 





Current practice* 


Incremental Total 





Scenario No. (50 standards per year for old chemi- 
cals plus 15 new) 
Scenario No. 2 (scenario No. 1 plus 100 notices for 
old chemicals) 








17,8-32.1 6.3-15.5 24.1-47.6 


13.9-42.8 §.9-20.3 19.8-63.1  . 





“Including data gaps. 


Basic R. & D. is generally conducted 
by the large manufacturers of active 
ingredients (and large formulators) 
and includes all such costs, of which 
only about one-third are registration 
related (see item 19). 


19. Costs of implementing the guide- 
lines would amount to a very large in- 
crease in projected basic registration- 
related pesticide R. & D. as follows: 


{In percent] 





Current practice* 


Incremental Total 





Scenario No. 1 (50 standards per year for old 
chemicals plus 15 new) 
Scenario No. 2 (scenario No. 1 plus 100 notices for 
old chemicals) 








61.7-111.1 22.1-53.7 83.8-164.8 


48.5-148.1 20.6-70.4 69:1-218.5 





* Including data gaps. 
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These costs would be borne largely 
by the larger firms, e.g., basic manu- 
facturers, but would be borne by 
others as well, more than at the pres- 
ent time. This point is discussed fur- 
ther below (see item 27). 


' 20. Costs of implementing the guide- 
lines, if passed directly to users of pes- 
ticides, would add slightly to such pro- 
jected expenditures during th¢ 1980’s 
as follows: 


{In percent] 





Current practice * 


Incremental 





Scenario No. 1 (50 standards per year for old 
chemicals plus 15 new) 
Scenario No. 2 (scenario No. 1 plus 100 notices for 
old chemicals) 








0.6-1.1 0.2-0.5 


0.5-1.4 0.2-0.7 





* Including data gaps. 


21. Projected actual outlays to rere- 
gister products containing currently 
registered active ingredients (under 
the guidelines) are $473 million over 
the 1980’s and early 1990’s. This is 
about one-half of the estimated total 
data cost if all products containing all 
1,460 active ingredients were reregis- 
tered under the guidelines ($949 mil- 
lion). The breakdown of this total cost 
figure is as follows: 


{In millions] 





Scenario Scenario 
No. 1 No. 2 





Reregistration during 1980's... $322 $376 
Reregistration later 151 97 





Total reregistration 473 473 
Acceptable data on file 150 150 
Data for products not : 

reregistered 326 326 





Total 949 949 








In other words, about one-half of 
the total would not be incurred be- 
cause of data already on file and prod- 
ucts not submitted for reregistration. 

22. Producers and users of major 
active ingredients would be affected 
quite nominally by implementation of 


the guidelines. These major active in-. 


gredients, which»number about 200 
out of the 1,000 in production, account 
for up to 90 percent of total active in- 
gredient volume. 

23. Implementation of the proposed 
guidelines requirements with respect 
to the remaining 800 active ingredi- 
ents with smaller volume current pro- 
duction is of more potential signifi- 
cance. Of the 800 smaller volume 
active ingredients now in production, 
300 to 550 would come under guide- 
line/generic standards during the 


1980’s of which 105 to 225 would 
become uneconomical unless specific 
waivers or other similar actions are 
taken. (Provisions in legislation pend- 
ing before Congress direct the Admin- 
istrator to consider the potential cost 
impacts on industry incentives to incur 
the costs when establishing registra- 
tion data requirements for minor use 
pesticides.) The number expected to 
be withdrawn is only slightly greater 
if the guidelines are implemented as 
compared to implementation of cur- 
rent practice requirements (25 to 35 
active ingredients depending on the 
scenario). When reregistration of ex- 
isting active ingredients is completed, 
products containing about 645 active 
ingredients are projected to be eventu- 
ally reregistered. These 645 active in- 
gredients comprise an estimated 95 
percent of the volume of pesticides 
currently produced. 

24. Under scenario No. 1, agricultur- 
al pesticide user expenditures would 
be increased proportionately some- 
what more than other sectors. This is 
due to the emphasis on reregistration 
of large volume and agricultural pesti- 
cides in that scenario. The early notifi- 
cation aspect of scenario No. 2 tends to 
equalize the impacts among the sec- 
tors. The percentage increases in pesti- 
cide user expenditures during the 
1980's are as follows: 


{In percent] 





Scenario Scenario 
No. 1 No. 2 


Sector 





Agriculture 1.4 
Indiyidual, communit 

government wa 0.7 
Home/garden..........000000 a 1.0 





All users 1.2 
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25. Currently there is a significant 
problem on the registration of pesti- 
cides for many minor -uses (small 
volume uses) in agriculture and else- 
where in the economy. Manufacturers 
often cannot justify incurring the data 
costs for registering products for such 
uses, whether they are formulated 
from large or small volume active in- 
gredients. Indications are that the 
“minor use problem” would not be 
added to greatly during the foresee- 
able future due to the incremental 
costs of the guidelines. Provisions for 
directing EPA to consider the cost im- 
pacts of data requirements for minor 
use registrations are included in 
amendments to FIFRA pending before 
Congress. Many of the small volume 
active ingredients, from which some 
‘ minor use products are formulated, 
would not be brought under generic 
standards for several years, thus al- 
lowing time for data to be generated 
or alternatives found. Minor use prob- 
lems can be minimized by programs 
presently available, for example, the 
IR-4 program. 


26. Basic R. & D. and production of 
pesticides is quite oligopolistic (highly 
concentrated). The oligopoly core of 
major firms in most cases can readily 
accommodate the increased require- 
ments of the proposed guidelines. The 
major impact of the guidelines on 
competition in the industry is to add 
barriers to future potential competi- 
tors and to make it more difficult. for 
smaller firms to compete effectively. 


27. Formulators, who have tradition- 
ally not directly incurred much of the 
registration data costs, would incur 
more of such R. & D. costs under the 
guidelines. Large-scale formulators 
would be able to accommodate such 
costs quite readily by sharing them 
with basic manufacturers to a consid- 
erable extent. However, small volume 
formulators, many of whom are not 
now operating on a large-scale com- 
mercial basis, might choose not to for- 
mulate some of their products. In in- 
stances where small volume active in- 
gredients are no longer available for 
formulation into products, firms may 
choose to shift to formulations with 
other active ingredients. Short-term 
adjustment problems would be caused 
in such instances. Pending amend- 
ments to FIFRA would alleviate some 
of the impacts of the proposed guide- 
lines on formulators who purchase 
registered manufacturing-use prod- 
ucts. Inadequate data presently exist 
to fully evaluate impacts upon smaller 
firms in the long term. This is under 
further analysis by EPA, with contrac- 
tor support to be added in the near 
future. . 
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28. Overall consumer costs of the 
guidelines (direct and indirect) would 
be minimal ($0.10 to $0.35 per capita 
on an annual basis during the 1980’s 
for incremental and total costs respec- 
tively.) : 

29. No significant employment, 
output, inflation, or other macroecon- 
omic impacts are projected from im- 
plementing the guidelines, e.g., $50- 
125 million per year, equal to 0.004- 
0.01 percent of current GNP. Signifi- 
cant impacts are limited to the sector 
level and parts of the pesticide indus- 
try. 

30. In the pesticide industry, some 
employment dislocation could occur 
(total of 38-75 jobs per year; 8-15 jobs 
per year due to incremental require- 
ments). The significance of these job 
dislocations is expected to be mini- 
mized due to projected growth in 
output in the industry. 

31. No significant energy impacts are 
projected from implementing the 
guidelines. 

32. There could be constraints on im- 
plementation of the guidelines during 
the early 1980’s due to shortages of ex- 
pertise and facilities for certain R. & 
D. areas, e.g., toxicology due to in- 
creasing testing requirements under 
FIFRA and other statutes. The 
Agency is exploring this matter in 
detail to determine its full significance 
to the overall chemical industry, of 
which pesticides are a small but im- 
portant part. 

33. The Administrator of EPA is 
mandated by FIFRA to revise the pub- 
lished guidelines from time to time as 
appropriate. Such revisions would be 
made when a data requirement is 
found to not be cost effective, e.g., it 
does not add sufficient information to 
justify costs and/or impacts on regis- 
trants and users of pesticides. 


III. BENEFITS OF THE GUIDELINES 


The proposed guidelines, if imple- 
mented, would generate benefits as 
well as costs. The purposes of this sec- 
tion are to identify the benefits and to 
provide a qualitative analysis of these 
benefits to pesticide producers, users, 
and the general public. Following the 
benefit analysis, the remainder of this 
report concerns costs and economic 
impacts of the guidelines, 
which the benefits must be weighed. 

The analysis of benefits covers direct 
benefits which would be generated by 
improving the pesticides regulatory 
function as it impacts upon registra- 
tion applicants in industry and else- 
where. It also concerns indirect bene- 
fits generated as a result of a more ef- 
ficient registration program, which 
impact upon pesticide users, consum- 
ers, and the general public. 


against 
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A. DIRECT BENEFITS 


The direct benefits of the guidelines 
to industry can be put into two 
classes—those derived from reducing 
uncertainty of the pesticide producer 
as to the data requirements for regis- 
tering a pesticide, and those derived 
from reducing the time required to 
register a pesticide. 

1. Reduced uncertainty of registera- 
bility of pesticides. Investments must 
be viewed with respect to expected 
level of returns and the risk associated 
with the expected return. Pesticide 
producing companies search for invest- 
ment opportunities which have not 
only a high expected return but a low 
variance, i.e., low risk. The lower the 
variance about the expected average 
of returns, the more desirable is the 
venture; uncertainty, or the threat of 
uncertainty, retards investment fund- 
ing. 

The guidelines would have a direct 
and perceptible impact upon reducing 
the uncertainty ,surrounding a given 
research and development (R. & D.) 
venture as perceived by pesticide pro- 
ducers. They have expressed the view 
that EPA, in the past, inconsistently 
applied data requirements for pesti- 
cides. They have also charged that 


~ delays attributable to EPA’s requests 


for additional data to support registra- 
tion not. only have absorbed early 
profits which would have been ob- 
tained if the product had been on the 
market, but that these delays have 
added to the uncertainty which sur- 
rounds the registration process with 
unwritten guidelines (EPA, 1975). 

2. Reduced time to obtain registra- 
tions. The guidelines minimize prob- 
lems related to registration uncertain- 
ty by specifying the data requirements 
a candidate pesticide must meet in 
order to be registered. Once the pro- 
posed registration guidelines have 
become familiar to users of these 
guidelines, there would be two imme- 
diate benefits: The review time within 
EPA to process a registration would 
decline and, as a result, the pesticide 
would be able to enter the market at 
an earlier date. In fact, the drafting of 
the guidelines and their informal use 
during recent years may have already 
contributed to reduced EPA review 
time on pesticide applications. In 1976, 
the elapsed time from discovery to reg- 
istration for newly registered products 
declined sharply (from 93 months in 
1975 to 74 months) (NACA, 1976). 

It is of critical importance to regis- 
trants of new chemicals to place the 
new products on the market ahead of 
upcoming products competing for the 
same market. The first product to be 
placed effectively on the market for a 
given use has a good chance of main- 
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taining a permanent advantage over 
later arrivals. The reasons relate to 
market establishment (set up of distri- 
bution channels and contacts; adver- 
tising and promotion; user allegiance, 
etc.) and to economies of scale in pro- 
duction. The first large scale plant is 
likely to enjoy cost advantages for an 
extended period which other firms 
cannot overcome because of the larger 
established production of the first 
firm to obtain registration. The bene- 
fit in this case is a long run phenom- 
enon whereby firms are more encour- 
aged to invest to “beat the competi- 
tion to market”, and in the process 
expand industry R. & D. of pesticides 
in competition for the consumer’s 
dollar. 

3. Lower R. & D. costs. Producers of 
pesticides would tend to benefit from 
the guidelines because, after the 
guidelines take effect, fewer R. & D. 
resources would be wasted on “losers”’. 
Fewer resources would be misspent on 
the development of products thought 
to be registerable but upon further 
closer preregistration testing are 
screened out. The guidelines would 
effect a reduction in these cases and, 
as a result, eliminate the dead weight 
burden of R. & D. expense which is 
undertaken simultaneously with regis- 
tration and which, via a more thor- 
ough screening process, can be elimi- 
nated. The expenses which would be 
eliminated include those related to es- 
tablishment of a production process 
and a pilot plant. Eliminating these 
costs alone can result in savings from 
two to three million dollars per prod- 
uct via early detection of unregistera- 
ble pesticides. 

Better use of scarce laboratory facili- 
ties and expertise is possible due to 
the publication of the guidelines, since 
data requirements are more explicit, 
thus facilitating large scale operations, 
advance planning, and efficient sched- 
uling. This could be quite significant 
during reregistration of existing pesti- 
cides, which could stretch capacity to 
the limit. Such a situation could occur 
due to increased demand for such 
work on chemicals to meet require- 


ments under various Federal statutes. 


4. Reduce costs of registration 
review. The guidelines would reduce 
EPA pesticide program costs as less 
time and resources would be needed to 
process applications for registration. 
Fewer applications would need to be 
returned to applicants for resubmis- 
sion with additional data. During 
fiscal year 1977, the average number 
of submissions is: 3.4 per application 
granted. The guidelines are expected 
to reduce this number substantially. 


B. INDIRECT BENEFITS 


Presented below are some of the in- 
direct longer term benefits which can 
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be attributed to the issuance of the 
guidelines. 

1. Fewer RPAR’s and hearings. One 
long term benefit to industry, EPA, 
users, and the economy in general is a 
reduction in the probability Agency is- 
suance of rebuttable presumptions 
against registration (RPAR’s) and can- 
cellations/suspensions. Pesticide R. & 
D. based on today’s standards for reg- 
istration may not be relevant in the 
future, and products which have been 
registered may have RPAR’s issued 
against them in the future. The im- 
proved data called for in the guide- 
lines, compared to current practice, 
and the improved perception of regis- 
tration requirements by industry, 
Agency staff, and the general public, 
would reduce the chances of products 
being registered and marketed for a 
time, only to end up being RPAR’d or 
canceled/suspended. 

2. Lower long term prices of pesti- 
cides due to shift in supply curve. As a 
result of reduced uncertainty, lower 
costs, and other efficiencies noted 
above from the guidelines, the long 
run supply curve for pesticides would 
shift toward the right (increasing 
supply), apart from cost effects of the 
guidelines which shift the supply 
curve in the opposite direction. There- 
fore, since there is no a priori reason 
to expect the guidelines to cause a 
shift in demand, there would be a ten- 
dency for the equilibrium price of pes- 
ticides to decline, apart from the cost 
impacts of the guidelines which are 
discussed later in this report. This 
supply effect means that the supply 
price for a given quantity of pesticides 
would be less, due to such benefits of 
the guidelines, than would be the case 
without them. 

3. Reduced costs due to reduced 
health and environmental risks of pes- 
ticides. The guidelines, due to infor- 
mation they would require to be sub- 
mitted and the efficiencies involved in 
making risk/benefit decisions on pesti- 
cide registration applications, would 
reduce risks of health and environ- 
mental impact in a cost effective fash- 
ion, to the benefit of current and 
future generations. Indications are 
that human health costs due to chemi- 
cal pollution at this time are still 
mounting with increasing cancer rates, 
especially in areas heavily impacted 
with chemical pollution (CEQ, 1977). 

One of the findings that the Admin- 
istrator is required to make in order to 
register a pesticide, is that the pesti- 
cide will not generally cause unreason- 
able adverse effects on the environ- 
ment when used with widespread and 
commonly recognized practice. The 
data to be obtained under the pro- 
posed guidelines is to provide a better 
basis for scientific determination of 
the likely effects on man and the envi- 
ronment of pesticides for which regis- 


trations are sought. Registration ap- 
plicants submit data identifying the 
components of their products, both in- 
tentional and unintentional, the fate 
of these components in the environ- 
ment under likely use conditions, and 
the potential hazard to man, wildlife, 
and the environment associated with 
the product. In effect, the costs of 
data under the proposed guidelines 
buy data to improve determination of 
potential risks. The increased data re- 
quirements in the guidelines and the 
specificity obtained by printed guide- 
lines combine to reduce the potential 
for future human and environmental 
risks when used in EPA registration 
programs. 

Benefits of the intended use of the 
data requirements can be shown by ex- 
amples. First, there are registered pes- 
ticides which are now known to con- 
tain impurities thought to be potential 
carcinogens. Within the last 2 years, 
much study has been done on a group 
of impurities called nitrosamines 
which have been found in registered 
pesticide products and are possible 
carcinogens. The proposed guidelines 
in the area of product chemistry, in- 
cluding “Discussion of Unintentional 
Ingredients” and ‘Product Analytical 
Methods,” are designed to identify im- 
purities such as the nitrosamines. The 
type and level of impurities identified 
would be used to assess the risks of 
acute or chronic toxicity to man or the 
environment. 

Second, additional emphasis is being 
placed on the long term or chronic ex- 
posure effects of pesticides. The close- 
ly related pesticides aldrin and diel- 
drin were registered and used for sev- 
eral years before they were found to 
be carcinogens in test animals. These 
two pesticides have since been can- 
celled by EPA. The data from tests 
under the proposed guidelines includ- 
ing “Chronic Feeding” and ““Oncogeni- 
city” would be expected to better iden- 
tify potential or actual carcinogens. 

Subpart D, Chemistry contains two 
broad areas of requirements, one cov- 
ering product chemistry and the other 
covering environmental chemistry. In 
addition, Subpart D contains several 
sections devoted to special chemistry 
data requirements; this latter area pri- 
marily concerns data on pesticide resi- 
dues in tobacco. 

The product chemistry guidelines 
would require data on the composition 
of a pesticide product and a commit- 
ment from registrants that the compo- 
sition of the product, when manufac- 
tured and distributed, would not vary 
from the composition evaluated at the 
time of the registration application. 
The product chemistry guidelines 
would require a significant amount of 
supporting information which would 
explain how the registrant prepared 
his statement of composition. 


FEDERAL REGISTER, VOL. 43, NO. 173—WEDNESDAY, SEPTEMBER 6, 1978 





The environmental chemistry guide- 
lines in subpart D would require data 
on the fate of a pesticide product once 
it enters the environment. These data 
requirements generally woud apply to 
pesticides intended for “outdoor appli- 
cation” as that term is defined in 40 
CFR § 162.3(cc) of the registration reg- 
ulations. The term includes any pesti- 
cide application that occurs outside or 
whose consequences would be used to 
define what chemical substances 
remain in the environment after a pes- 
ticide is used, how long and at what 
levels the residues persist in the envi- 
ronment, and where the residues are 
likely to be found in relation to where 
the product has been used. 

The environmental studies, from 
which data would be required, are di- 
vided generally into physical and 
chemical degradation, metabolism, 
mobility, field dissipation, and accu- 
mulation. Physico-chemical degrada- 
tion studies identify residues which 
are formed through the action of 
water or sunlight on a product and de- 
termine the fate of those residues. Me- 
tabolism studies identify pesticide resi- 
dues formed when the product is 
placed in water, activated sludge, or 
various kinds of soil. Mobility studies 
predict the movement of a pesticide 
and its residues outside the treated 
area, through leaching, volatility, ad- 
sorption, or dispersal by water. Field 
‘dissipation studies are conducted 
under actual use conditions at several 
sites to confirm data generated by re- 
quired laboratory studies. Accumula- 
tion studies measure the propensity of 
a pesticide or its residues to collect in 
rotational crops, fish, and irrigated 
crops. 

These environmental chemistry data 
would be collected and evaluated to- 
gether with toxicity data to assess the 
potential hazards to man, fish, wild- 
life, or other nontarget organisms re- 
sulting from use of a pesticide. These 
data would indicate the levels of a pes- 
ticide and its residues to which man or 
other nontarget organisms might be 
exposed. Toxicity data would then be 
used to determine the nature of the 
risk created by exposure to those 
levels. The environmental chemistry 
data would also indicate whether the 
environmental behavior of a pesticide 
or its residues could lead to loss of 
land and water resources. or could ad- 
versely affect important microbial 
populations. 

Subpart E contains requirements for 
data on the toxicity of pesticides to 
various wildlife and aquatic organisms. 
EPA would use these data to evaluate 
the effects on nontarget species which 
potentially could result from use of a 
pesticide product. EPA has chosen to 
require testing of a few species which 
are representative of the vast number 
of species likely to be exposed to a pes- 
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ticide. Subpart E also includes a wide 
variety of tests which are designed to 
evaluate the diverse ways in which a 
pesticide could affect fish or wildlife 
species. Virtually all pesticides would 
be tested for short term toxic effects 
resulting from high levels of exposure. 
Many others would be examined for 
their effects on a species’ reproduc- 
tion. Finally, some chemicals would be 
studied under actual use conditions in 
the field, and all indications of toxic- 
ity would be carefully evaluated. 
Subpart F contains tests designed to 
predict the harmful, or toxic, effects 
which pesticides might have on 
humans. The guidelines contain a 
series of data requirements based on 
animal testing which would evaluate a 
number of different toxic effects in- 


‘cluding: acute lethality by various 


routes of exposure; skin and eye irrita- 
tion; nervous system effects; general 
toxicity from subchronic and lifetime 
exposure; oncogenic, teratogenic, mu- 
tagenic, and reproductive effects. 
Appendix D contains a more detailed 
discussion of the benefits to be ob- 
tained or use of the data that the test 
results on data submissions under the 
proposed guidelines will provide. 


TV. INCREMENTAL COST OF THE 
GUIDELINES 


The purpose of this section of the 
report is to provide basic cost data for 
the economic impact analysis reported 
in later sections of the report. Specifi- 
cally, this section includes: (1) Unit 
cost estimate for each test/data re- 
quirement under current practice, 
guidelines and difference, i.e., incre- 
mental cost; (2) the number of times 
that such unit costs would be incurred 
and aggregate costs if all products now 
with registrations were reregistered, 
which is not expected to be the case 
(33,750 registrations involving 1,460 
active ingredients are now on file); (3) 
the number of times that unit costs 
would be incurred and aggregate costs 
per year for new registrations (2,800 
registrations, involving 15 new active 
ingredients, assuming one manufactur- 
ing-use product per new active ingredi- 
ent.? 


A. PRODUCT CHEMISTRY 


Table 1 provides a compilation of 
the number and cost of tests or data 
submissions which would be required 
by. the product chemistry guidelines, 
and under current practice, for com- 
parison. The incremental costs for all 
tests or submissions are calculated to 
be $89.9 million. Under the product 
chemistry guidelines, the Agency 


1From 1967 to 1975, the number of new 
registrations containing new active ingredi- 
ents averaged 15 per year (range of 5 to 20, 
with no strong trend). In the past 4 years, 
the Agency has issued 11,140 new registra- 
tions, or about 2,800 per year. 
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would receive a precise statement of 
the composition of the product, in- 
cluding active ingredients, intentional- 
ly added inerts, and impurities. The 
type of data required in the proposed 
guidelines for product chemistry is not 
greatly different from current prac- 
tice. New areas for which data are now 
required that would reflect increased 
costs include a theoretical discussion 
of the components which either occur 
or might occur in a product, and a cer- 
tification of the limits of the propor- 
tions for which the components in the 
product will likely be found. The re- 
quirement that the results of a sample 
analysis be submitted has been in- 
creased by requiring that five separate 
samples be analyzed as compared to 
one in current practice. This exten- 
sion, along with the new items, ac- 
count for approximately $50 million of 
the $90 million incremental costs. A 
more detailed description of the manu- 
facturing process for formulations 
adds $23 million because of the large 
number of products involved. 

Table 2 provides estimates of the 
costs of providing data on product 
chemistry under current practice and 
the guidelines for an average new 
active ingredient. The cost per active 
ingredient is $10,013 higher under the 
guidelines than under current prac- 
tice. This represents a 17.5 percent in- 
crease in cost over current practice. 
Therefore, under the assumption that 
products containing 15 new active in- 
gredients will be registered each year, 
the increase in total cost would be 
$150,195 per year for the requirements 
associated with the active ingredients. 

Table 3 provides estimates of the 
costs of providing product chemistry 
data for a new formulation under cur- 
rent practice and the guidelines. These 
data are in addition to data required 
for the active ingredient. The incre- 
mental cost of the product chemistry 
data requirements of the proposed 
guidelines for a new formulated prod- 
uct would be $2,250 in comparision to 
current practice. This increases the 
cost for product chemistry by 75 per- 
cent current practice. Assuming these 
data requirements are imposed on the 
expected 2,800 new formulations per 
year, a cost increase of $6.3 million 
each year would result, in addition to 
costs of meeting the requirements as- 
sociated with the active ingredient. 

Appendix D contains a tabular pres- 
entation of the Agency’s rationale for 
changing the data requirements for 
those of current practice to those in 
the proposed guidelines. 


B. ENVIRONMENTAL CHEMISTRY 


The environmental chemistry guide- 
lines describe test requirements which 
would generate data on the fate of 
pesticide in the environment. The pro- 
posed guidelines for environmental 
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chemistry reflect the current require- 
ments in that area. Therefore, as 
shown in table 4, there are no incre- 
mental costs attributable to the pro- 
posed guidelines as compared to cur- 
rent practice. The products affected 
and the cost of. performing a particu- 
lar test are the same under current 
practice and the guidelines for envi- 
ronmental chemistry. 

Under the asumption that the per- 
centage of new active ingredients and 
new formulated products requiring a 
particular test would be the same as 
for currently registered ingredients 
and products, tables 5 and 6 compute 
the cost of the environmental chemis- 
try requirements for new active ingre- 
dients and new formulated products, 
respectively. Again, there are no incre- 
mental costs attributable to the pro- 
posed guidelines. 

Appendix D contains a tabular pres- 
entation of the Agency’s rationale for 
changing the data requirements from 
those for current practice to those in 
the proposed guidelines. 


C. SPECIAL CHEMISTRY REQUIREMENTS 


Tolerance Clearance—A pesticide 
whose use may result in residues in 
food or feed is required to have a tol- 
erance or an exemption from a toler- 
ance. This requirement is established 
in the Federal, Food, Drug, and Cos- 
metic Act. There would be no econom- 
ic impacts attributable to the guide- 
lines as a result of this requirement. 
The guidelines merely note that resi- 
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due data may be required to support 
the application for a new use of pesti- 
cide. 

Pesticides on Tobacco—Tobacco, 
unlike food or feed crops, does not re- 
quire a tolerance or exemption from 
tolerance. Data requirements have 
been developed to determine human 
exposure to pesticide residues which 
may result from the pesticide use on 
tobacco. The special chemistry guide- 
lines codify these requirements. Table 
7 provides estimates of the number 
and cost of tests to be required during 
reregistration by the guidelines. Since 
the guidelines reflect the Agency’s 
current practice in this: area, the 
number and cost of tests are the same 
under both current practice and the 
guidelines. As can be seen in the table, 
there would be no incremental costs 
attributable to the guidelines as com- 
pared to current practice. 

Given the assumption that new 
products will be similar to currently 
registered products, table 8 shows the 
percentage of active ingredients re- 
quiring data under these special chem-~ 
istry guidelines. The cost of data for 
an average new active ingredient is 
computed for both current~ practice 
and the guidelines. Again, there would 
be no incremental costs attributable to 
the guidelines as compared to current 
practice. 

Appendix D contains a tabular pres- 
entation of the Agency’s rationale for 
changing the data requirements from 
those for current practice to those in 
the proposed guidelines. 


D. FISH AND WILDLIFE HAZARD 


The guidelines. subpart E Hazard 
Evaluation: Wildlife and Aquatic Or- 
ganisms describes test requirements | 
which would generate data to evaluate 
the hazards that pesticides may pose 
to birds, wildlife, fish, and other 
aquatic organisms. The standards for 
conducting the required tests de- 
scribed in the guidelines are similar to 
the standards used under current 
practice. The guidelines would, how- 
ever, require certain data more fre- 
quently than under current practice. 
Table 9 provides estimates for the 
number and costs of the tests required 
for reregistration under current prac- 
tice and the guidelines. For reregistra- 
tion the incremental costs attributable 
to the guidelines. would be $11.4 mil- 
lion for the fish and wildlife hazard re- 
quirements, given the assumptions of 
this report. 


Table 10 provides estimates of the 
percentage of new active ingredients 
which would require the tests as de- 
scribed in the guidelines. For compari- 
son, estimates are provided under cur- 
rent practice also. For a new active in- 
gredient it would, on the average, cost 
$3,449 more to submit the fish and 
wildlife data required under the guide- 
lines than under current practice. 
Under the assumption that 15 new 
manufacturing-use products would be 


registered each year, the incremental 


annual cost for new active ingredients 
under the proposed guidelines would 
be $51.7 thousand. 
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PROPOSED RULES 
Table 2 


Comparison of the Cost of Product Chemistry 
‘Requirements for New Active Ingredients2/ Under 
Current Practice and Proposed Guidelines 





Proposed Percentibf A.I.'s 2/ 2 
Guidelines Requiring Data Submission Cost of Data Submission _Cost Per Average A.1I.— 


Requirement Current Guidelines Current Guidelines 3/ Current Guidelines Difference 
(%) (%) ($) ($) ($)_ ___{$) ($) 











fencetetton of Mieatacturian “** 100.0 250 1,050 _ . 250 1,050 800 
Process 


Discussion of Unintentional 
Ingredients 113 0 113 113 


Product Analytical Methods 61,000 55,000 61,000 6,000 


Product Analytical Data 2,400 300 2,400 2,100 
Declaration/Certification 


of Limits : 0.0 100 106 100 


Physical/Chemical Properties 100.0 2,400 1,500 2,400 900 





Totals 57,050 67,063 10,013 





The percentage of new A.I.'s requiring a test is assumed to be the same as for the A.I."s in currently 
registered products. 


The product registered would be a manufacturing-use product or formulation. The material requiring test or 
data submission could be a manufacturing-use product or form of an active ingredient. 


These costs are weighted to reflect the fact that some manufacturing-use products are different from the 
technical grade of the active ingredient and hence additional data may be needed. 


Table 3 


Comparison of the Cost of Product Chemistry 
Requirements for New Formulated Products Under 
Current Practice and Proposed Guidelines 





1 
Proposed porvent he A.I.'s 
Guidelines Requiring Data Submission Cust of Data Submission Cest Per Average A.I. 
Requirement Current Guidelines Current Guidelines Current Guidelines Difference 


(%) (2) ($)__- ($) ($) ($) ($) 


Description of Manufacturing 100.0 100,0 250 1,000 250 1,000 750 
Process 








Discussion on Unintentional 


Ingredients 0.0 9 100 0 100 


Product Analytical Methods 9.0 10,000 10,000 900 900 


Product Analytical Data 100.0 300 1,600 300 1,600 


Physical/Chemical Properties 100.0 1,500 1,600 1,500 1,600 





Totals 2,950 5, 200 





1/ The percentage of new formulations requiring a test is assumed to be the same as for the formulations 
currently registered. 
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Table 5 


Comparison of the Cost of Eavipgnmental Chemistry Requirements 
for New Active Ingredients— Under Current Practice and 
Proposed Guidelines 





1/ 2/ 


Percent— of A.I.'s— ; 2/ 
Proposed Requiring Test Cost of Test Cost Per Average A.I.— 
Guidelines Current Guidelines Current Guidelines Current Guidelines Difference 
Requirement ; (%) (%) ($) ($) ($) ($) ($) 











Hydrolysis 100.0 100.0 _12,000 12,000 12,000 12,000° 
Photodegradation 71.0 71.0 20,000 20,000 14,200 14,200 
Aerobic Soil Metabolism 67.0 67.0 29,000, , 29,000, , 19,430 19,430 
Anaerobic Soil Metabolism 67.0 67.0 2, 900— 2,900— 1,943 1,943 
Anaerobic Aquatic Metabolism 8.5 8.5 25,000 25,000 2,125 2,325 


Aerobic Aquatic Metabolism 8.5 25,000 25,000 2,125 2,125 
Effects of Microbes 

on Pesticides 28,000 28,000 18,760 18,760 
Effects of Pesticides on 

Microbes 28,000 28,000 18,760 18,760 
Activated Sludge Metabolism 15,000 15,000 10,200 _ 10, 200 
Leaching 10,000 10,000 6,800 6,800 


Volatility . 7,500 7,500 510 510 
Adsorption/Desorption 7,500 7,500 5,175 $3,273 
Rotational Crop 20,000 20,000 6,800 6,800 
Fish Accuumulation 20,000 20, 000 12,400 12,400 





o coco co0oo fo 8& seooeoe 


Totals 131,228 131,228 





The percentage of new A.I.‘s requiring a test is assumed to be the same as for the A.I.‘s in currently registered products. 
The product registered would be a manufacturing-use product or formulation... The material used in the testing would be either 
3 technical grade of the active ingredient, the active ingredient, or radiolabelled active ingredient. 

= In addition to aerobic soil metabolism test. 


Table 6 


Comparison of the Cost of Environmental Chemistry Requirements 
for New Formulated Products Under Current Practice and 
Proposed Guidelines 





Percent! of Products 
Proposed Requiring Test Cost of Test Cost Per Average Product 
Guidelines Current Guidelines Current Guidelines Current Guidelines Difference 


Requirement (%) (%) ($) ($) ($) ($) ($) 














Water Dispersal 5 16,000 16,000 96 96 
Field Dissipation-Soil . 29,000 29,000 1,276 1,276 
Field Dissipation-Water 21,000 21,000 105 105 


Forest Dissipation 50,000 50,000 50 50 
Combination and Tank Mix 9,000 9,000 45 45 


Long Term Study > 20, 0002/ 20, 0002/ 100 100 
Irrigated Crops 20,000 20,000 40 40 


oo oooco 





Totals 1,712 i,7i2 


°o 





The percent of new formulations requiring a test is assumed to be the same as for currently registered formulations. 
= In addition to Field Dissipation-Soil Test. 
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PROPOSED RULES 


Table 7 


Number and Costs of Tests for Special Chemistry: 
Comparison of Current Practice with Proposed Guidelines 
Applied to Reregistration 








Proposed - 

Guidelines Materig} Number of Tests Cost Per Fest a Totals 

Requirement Tested— Current Practice Guidelines Current Practice Guidelines Current Practice Guidelines Difference 
($) ($) {$000' s) ($000"s) ($000"s) 











Residue Analysis a 50,000 50,000 1,050 1,050 
on Green Tobacco = 


? , > 
Residue Analysis me 20,0002/ 20,0002/ m 602/ 
on Dry Tobacco 


Residue Analysis J. 80, 0002/ ‘ 80,0002/ 
in Smoke Including 
Pyrolysis Products 





1/ A.1. - Active Ingredient 
2/ - in addition to residue analysis on green tobacco 
/ In addition to residue analysis on green and dry tobacco 


Note: Not all existing products with registrations will be reregistered. 
For this reason, the total costs in the above table are not a good 
indication of total projected future costs. Such projections are 
provided later in this report, i.e., Section IV. 


Table 8 


Comparison of the Cost of Special Chemistry Requirements for Active lngredtentse’ 
Under Current Practice and Proposed Guidelines 





1/ 


Proposed Percent— of Ast. et! 


Guidelines Requiring Test Cost of Test . Cost Per Average a.1.2! 
Requirement Current Guidelines Current Guidelines Current Guidelines Difference 


(%) (%) ($) (S$) ($) (3) ($) 











Residue Analysis 1.4. 4 50,000 50,000 700 700 
on Green Tobacco 


Residue Analysis 0.2 0.2 20,000 20,000 40 
on Dry Tobacco 


Residue Analysis 0. 07 80, 000 80 , 000 56 
in Smoke Including - 
Pyrolysis Products 





Totals 796 796 





The percentage of new active ingredients requiring a test is assumed to be the same as for 
the active ingredients in currently registered products. 

The product registered would be a manufacturing use product or a formulation. The material] 
used in testing would likely be a radio-labelled active ingredient. 
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PROPOSED RULES 
Table 10 
Comparison of the Cost of Fish and Wildlife Hazard Requirements 


for New Active Ingredients Under Current Practice and Proposed Guidelines 
-a es 





Cw 
Proposed Percent of A.I.'s— : 9) 
Guidelines Requiring Test : Cost of Test Cost Per Average A.I.— 
Requirement Current Guidelines Current Guidelines Current Guidelines Difference 


(4) (%) ($) ($) ($) ($) ($) 








\ 


Avian Single Dose 
LD50 100.0 100.0 1,500 1,500 1,500 1,500 


Avian Dietary LC50 100.0 100.6 2,000 2,000 2,000 2,000 


Mammalian Acute 
Toxicity 4.1 6.5 1,000 1,000 41 65 


Avian Reproduction ry 11.4 24,000 24,000 
Fish Acute LC50__ 100.0 750 750 


Acute Toxicity 
to Aquatic 
Invertebrates 


Acute Toxicity 
to Estuarine & 
Marine Organisms 


Fish Reproduction 
or Invertebrate 
Life-Cycle 11,500 1,460 


Fish Life Cycle 
Test + 40,000 1,080 


Aquatic Organism 
Toxicity & Re- 





sidue Study , 20,000 20,000 240 1,240 
Totals 9,475 12,924 





| The percentage of new active ingredients requiring a test is assumed to be the same as for 

2/ the active ingredients in currently registered products. 

— The product registered would be a manufacturing-use product or formulated product. The material 
used in the testing would be a technical grade of the active ingredient. 


Table 11 


Comparison of the Cost of Fish and Wildlife Hazard Requirements for New Formulated 
Products Under Current Practice and Proposed Guidelines 





a2 
Proposed Percent— of Products 

Guidelines Requiring Test Cost of Test Cost Per Average Product 
Requirement Current Guidelines Current Guidelines Current Guidelines Difference 


(4) (4) ($) ($) (Ss) ($) ($) 








Small Pen Study 0.2 0.4 12,000 12,000 24 48 24 
Large Pen Study 0.05 0.2 25,000 25,000 ag 50 37 
Field Test 0.087 0.093 50,000 50, 600 44 47 3 
Fish Acute LC50 0.8 8.0 750 750 6 60 54 
Acute Toxicity to 

Estuarine & Marine 

Organisms a 1.6 1,450 1,800 10 29 19 
Acute Toxicity to 

Aquatic Inverte- 


brates : 8.0 360 360 29 26 
Simulated or 


Actual Field 

Testing for 

Aquatic Organisms 200,000 200,000 420 440 
Totals 520 703 





1/ The percentage of new formulated products requiring a test is assumed to be the same 
as for the currently registered products. 


. 
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PROPOSED RULES 
Table 13 


Comparison of the $gst of Human Hazard Evaluation Requirements 
for New Aétive Ingredients" Under Current Practice and Proposed Guidelines 





2/ 


Percens*/ of AI's~ 
Requiring ‘ 

Data Submission Cost of Testing Cost per Average Product 
Current Guidelines . Current Guidelines Current Guidelines Difference 


($) ($) ($) ($) ($) 











Acute Oral Toxicity ¥ 700 875 686 858 172 
Acute Dermal Toxicity = 650 1,625 637 1,593 956 
Acute Inhalation Toxicity 750 1,500 113 225 112 
Primary Eye Irritation 550 550 545 545 
Primary Dermal Irritation 400 400 396 396 


Dermal Sensitization 400 400 4 400 
Acute Delayed Neurotoxicity 5,000 5,000 300 350 
Subchronic Oral Dosing 75,000 75,000 18,000 18,000 
21-Day Dermal Toxicity 20,000 20,000 4,200 5,400 
90-Day Dermal Toxicity 25,000 25,000 0 250 


Subchronic Inhalation Toxicity 12,000 120,000 120 13,200 
Subchronic Neurotoxicity 12,000 12,000 0 120 
Chronic Feeding 75,000 150, 000 17,250 36,000 
Oncogenicity 80,000 162,000 24,800 _ 50,220 
Teratogenicity 9,500 30,000 2,185 9,900 


Reproduction 30,000 30,000 6,900 9,900 


Mutagenicity 55,000 55,000 12,650 18,150 
Metabolism-Single Dose z 4,000 4,000 480 1,360 


Metabolism-Multiple Dose 10,000 10,000 1,200 2,400 





Totals 90,466 169,267 





The percentage of active ingredients requiring a test is assumed to be the same as for the active ingredients in 
currently registered products. 


The product registered would be a manufacturing-use product or a formulated product. The material tested would be 
a form of the active ingredient. 


The cost figures for these tests are weighted to include an additional 25% for those active inered{fents reautring 
additional testing where the manufacturing-use product differs from the technical grade of the active ingredient. 


Table 14 


Comparison of the Cost of Human Hazard Evaluation Requirements 
for New Formulated Products Under Current Practice and Proposed Guidelines 





Proposed Percent of Products_/ Cost of Test Cost per Average Product 
Guidelines Requiring Test Current Guidelines Current Guidelines Difference 
Requirement Current Guidelines ($) ($) ($) ($) ($) 











Acute Oral Toxicity 2/ 99 99 700 770 693 762 69 
Acute Dermal Toxicity 99 99 650 1,300 644 1, 288 644 
Acute Inhalation Toxicity 75 75 ; 750 1,500 563 1,126 563 
Primary Eye Irritation 99 99 550 550 545 545 0 
Primary Dermal Irritation 99 99 400 400 396 396 0 
Dermal Sensitization 50 50 400 400 200 200 0 





Totals 3,041 4,317 1,276 





The percentage of new formulated products requiring a test is assumed to be the same as for formulated products currently 
registered. ‘ 


The cost of this study is weighted to include an additional 10% for those products requiring additional testing on the 
use dilution. 
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Table 21 


Comparison of Projected Annual Costs of Meeting Cuidelines Requirements 
with Domestic Pesticide Sales and with Pesticides Industry R&D, 1980-89 
Projections, by Alternative Registration Scenario 





Sales, Cost and 
Comparison 





/ 


Domestic pesticide sales- 
($ million) 

2/ 
Pesticides R&D costs— 
for domestic sales 

($ million) 


Total 


Registration-related 3/ 


Costs of Scenario #1 





Incremental only: 
cost ($ million) 


Compared to sales (7%) 
Compared to total 

R&D (2) 
Compared to registra- 
tion-related R&D (%) 


Including data gaps: 
cost (S$ million) 


Compared to sales (7) 
Compared to total 
R&D (%) 
Compared to registra- 
tion-related R&D (%) 


Costs of Scenario #2 





Incremental only: 
cost ($ million) 


Compared to sales (%) 

Compared to total 
R&D (%) 

Compared to registra- 
tion-related R&D (7) 


Including data gaps: 
cost ($ million 108 


Compared to sales (7%) = 3. 4.2 
Compared to total 

R&D (%) i Sk.> 60.0. 
Compared to registra- 

tion-related R&D (%) 139.6 178.0 207. F , ck 100.0 





Domestic sales = domestic sales of domestic production + sales of imports. Annual increase projected at 4% in real terms from a 
base of $2,035 million in 1976, 


Calculated as equivalent to 7” of domestic pesticide sales in corresponding vears. 


Calculated as equivalent to 2% of domestic pesticide sales in corresponding years. Do not include additional R&P costs resulting 
from the guidelines. 
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Table 11 shows similar estimates for 
new . formulations. The incremental 
cost of the guidelines for average new 
formulations registered each year 
would be $183 per product. The 2,800 
new formulations translate into an in- 
cremental cost of $512,400 for the 
guidelines as compared to current 
practice. 

Appendix D contains a tabular pres- 
entation of the Agency’s rationale for 
changing the data requirements from 
those for current practice to those in 
the proposed guidelines. 


E. HUMAN AND DOMESTIC ANIMAL HAZARD 


The guidelines, subpart F Hazard 
Evaluation: Humans and Domestic 
Animals, are designed to generate data 
on the toxicity of a pesticide product. 
Data are required on both short term 
effects such as acute toxicities 
through various exposure paths and 
also long term or chronic exposure ef- 
fects such as oncogenicity. Table 12 
provides estimates for reregistration of 
the costs attributable to the guidelines 
and under current practice. The differ- 
ence or incremental costs are calculat- 
ed to be $157.2 million. 

Table 13 shows that under the 
guidelines, human hazard data for an 
average new active ingredient would 
cost $78,801 more to submit than 
under the current practice. Under the 
assumption that products containing 
15 new active ingredients would be 
registered each year, the incremental 
annual cost for new active ingredients 
would be $1.18 million. 

Table 14 provides the estimates used 
to calculate the incremental cost of 
subpart F for average new formula- 
tions registered each year. The $1,276 
per product and the estimated 2,800 
new formulations translate into an in- 
cremental cost of $3.57 million for the 
guidelines as compared to current 
practice. 

Appendix D contains a tabular pres- 
entation of the Agency’s rationale for 
changing the data requirements from 
those for current practice to those in 
the proposed guidelines. 


F. DATA RETENTION 


Subpart B would require applicants 
and registrants to retain and make 
available raw data, specimens, and 
samples of test material concerning 
data submitted to the Agency. This re- 
quirement clarifies these existing re- 
quirements in 40 CFR 169.2(k)(1) per- 
taining to retention of research data. 
The guidelines specifically define the 
kinds of “research data” which must 
be kept and identify the period of re- 
tention. . 

The Office of Pesticide Programs 
has initiated a lab audit program to 
review data which served as the basis 
for the toxicology testing results sub- 
mitted to the Agency. At one informal 
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hearing on this subject, the finding 
was that labs, as a general practice, 
retain the raw data presently and, in 
fact, regard the data as their property 
(EPA, 1977). The registrants accord- 
ingly should be able to arrange for 
Agency access to the data. Therefore, 
the requirement of record retention 
should not increase costs in most in- 
stances since the storage costs are 
likely already covered by overhead 
charges. 


G. SUMMARY OF INCREMENTAL COSTS 


The incremental one-time costs of 
the guidelines for subparts B, D, E, 
and F equal $258 million for reregis- 
tration of all existing products. (As 
will be discussed later, principally in 
section VI, many existing products 
with registrations will not be reregis- 
tered thus reducing the data costs for 
reregistration below $258 million.) The 
incremental costs of the guidelines for 
new registrations are estimated to be 
about $11.7 million per year. The 
breakdown by topic areas in the guide- 
lines is as follows: 


{In thousands} 





i-time Annual 
incremental incremental 
reregis- cost for new 
tration costs registrations 





Product chemistry 
Environmental 


h icty 


$6,400 


0 
Special chemistry 0 
Fish and wildlife 564 
Human and domestic 
AaNimal haZar ...cccs.coee-- 





157,221 4,752 





Total ......cccccrcccscvesecees 258,542 11,716 





These basic cost estimates, along with 
those to meet current practice require- 
ments [including data gaps which are 
reported in the next section of this 
report (part V)] are utilized in the eco- 
nomic impact analysis (part VI). 


V. ToTaAL PROJECTED COST OF 
GUIDELINES 


A. REREGISTRATION 


The total cost of data for reregistra- 
tion can be broken down into three 
components: (1) The incremental cost 
of the guidelines; (2) the cost of sub- 
mitting data to meet current stand- 
ards, i.e. filling “data gaps”; and (3) 
the value in current prices of accept- 


‘able data already submitted to EPA in 


support of a registration. 
The incremental cost of the guide- 


lines has already been explained. The — 


last two components of the total data 
cost require further explanation. The 
sum of these two components would 
be the total cost of data for reregistra- 
tion under current practice or the 
“non-incremental”’ cost of the guide- 
lines. A data gap in existing files 


would result either because data re- 


quired under current practice have 
never been submitted to the Agency in 
support of a registration or because 
data on file are no longer scientifically 
acceptable, given the current state of 
the art of testing. Although a detailed 
product-by-product review of data 
available to EPA has not been con- 
ducted, the Agency estimated the 
amount of available data which would 
satisfy the purposes of the require- 
ments of the guidelines. The estimates 
are not exact and therefore only ap- 
proximate the amount of acceptable 
data which is already available. 

Table 15 summarizes the total data 
cost of reregistration including the 
three components discussed above. 
The total data cost for reregistration 
equals $949 million, of which $259 mil- 
lion are incremental costs and about 
$691 million (73 percent) are the costs 
of the data requirements under cur- 
rent practice. Presently, an estimated 
78 percent of the current requirements 
have not been met ($540 million out of 
$691 million) by submissions to EPA. 
No doubt some of these data have 
been generated, even though not yet 
submitted to EPA. Filling of data gaps 
which would occur under current prac- 
tice account for 57 percent of the total 
data cost ($540 million out of $949 mil- 
lion). The guidelines would increase 
the cost of reregistration by approxi- 
mately one-half (from $691 million to 
$949 million), if all presently regis- 
tered products were to be reregistered. 

The data cost of $949 million for rer- 
egistration is not expected to actually 
be incurred because not all presently 
registered products are expected to be 
reregistered. Rather, the costs will be 
substantially less, as indicated in sec- 
tion VI where two alternative reregis- 
tration scenarios are used to project 
actual costs. 


B. NEW REGISTRATIONS 


The total cost of the data for a new 
registration was developed in the proc- 
ess of calculating the incremental cost 
of the guidelines. Table 16 summarizes 
the cost for the new registration of 
typical products under the guidelines 
and under current practice. Some costs 
result from tests with the active ingre- 
dient, either in a manufacturing-use 
product or some other technical form. 
Other costs result from tests with a 
formulated product. The figures in 
table 16 are extracted from tables 2, 3, 
5, 6, 8, 10, 11, 13, and 14. 

The total cost for data under the 
guidelines derived from testing active 
ingredients would be $381,278 as com- 
pared to $289,015 under current prac- 
tice. Using the previously-assumed es- 
timate that 15 new active ingredients 
would be registered in a typical year, 
the total data cost for new active in- 
gredients would be $5.7 million as com- 
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pared to $4.3 million under current 
practice. 

The total data cost under the guide- 
lines for new formulations (in addition 
to the testing on the active ingredi- 


ents) would be. $11,932 per. product.°* 


This compares to -$8,223 per product 
under current practice..The assumed 
2,800 new formulations per year would 
result in a cost of $33.4 million under 
the guidelines as compared to $23 mil- 
lion under current practice. This 
would bring the total cost for data on 
new active ingredients and formula- 
tions under the guidelines to about 
$39.1 million per year compared with 
about $27.3 million per year under cur- 
rent practice. 


VI. Costs OF GUIDELINES 
IMPLEMENTATION UNDER ALTERNATIVE 
ScENARIOS, 1980-89 


A, ALTERNATIVE GENERIC STANDARDS 
SCENARIO COSTS 


Sales profiles, rates of return, and 
longevity of sales life will determine 
whether a registrant will make the de- 
cision to reregister any particular 
product. Appendix tables B-i, B-2, 
and B-3 provide a profile of active in- 
gredients in registered insecticides, 
herbicides, and fungicides arranged by 
volume of sales from the largest to the 
smallest. The Agency assumes that 
the remaining types of pesticides, in- 
cluding disinfectants, would follow a 
similar pattern. In general, each class 
of products is dominated by a relative- 
ly few active ingredients when consid- 
ered on the basis of sales. An impor- 
tant. conclusion from this profile of 
sales it that there are many small 
volume active ingredients with produc- 
tion and sales which are so low that 
sufficient profit to support the addi- 
tional costs imposed by reregistration 
under either current practice or the 
guidelines would be unlikely. 

The timing of the imposition of the 
guidelines would affect the impact on 
the pesticides industry. The guidelines 
would .be applied to presently-regis- 
tered. products at reregistration as 
part of the standards program. Under 
this plan, each currently registered 
product would retain its registration 
until such time as a generic standard 
has been established for the active 
ingredient(s) contained in the product. 
This analysis will include two scenar- 
ios by which reregistration could be 
accomplished using a generic standard 
setting approach: 

Scenario No. 1. Fifty generic stand- 
ards would be issued per year. As each 
standard is issued, the registrants of 
the products containing the active 
ingredient(s) covered by the standard 
would be informed of the additional 
data required to. complete reregistra- 
tion. EPA would then allow the regis- 
trant time to generate the needed 
data. 
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Scenario No. 2. Scenario No. 2 would 
be the same as scenario No. 1, except 
that each year registrants of products 
containing 100 active ingredients are 
notified of data deficiencies for which 
testing or other data gathering should 
be started. This notification schedule 
would continue for a period of 5 years. 
After 5 years, notification would fall 
back to 50 chemicals per year as under 
scenario No. 1. The early notification 
program is intended to reduce the 
time between the issuance of standard 
and final reregistration decisions. In 
effect, EPA would direct registrants to 
gather data on chemicals prior to de- 
veloping the standards for those 
chemicals so that data needed to com- 
plete the standard are available at the 
time or shortly after the standard is 
issued. 

Scenario No. 2 was selected as repre- 
sentative of many possible scenarios 
which have an early notification fea- 
ture. For example, if early notification 
were given to all chemicals having ag- 
ricultural or food crop uses in the first 
year of the reregistration process, the 
costs would be extremely bunched in 
the early years of the scenario. The 
overall costs depend on the number of 
chemicals reviewed. For scenario No. 2 
and other similar possible scenarios, 
the total costs over all years would be 
the same, but the annual costs would 
vary depending on the schedule of 
review for the chemicals. 

The order in which pesticides are se- 
lected for the generic standards pro- 
gram would also affect the impact of 
the guidelines. The approach to be 
taken by the Agency in either scenario 
No. 1 or scenario No. 2 is to select first 
the high-volume pesticides with em- 
phasis on those pesticides applied to 
agricultural and food sites. These pes- 
ticides generally would require more 
extensive data in the areas of human 
hazard and environmental chemistry 
testing because of level and kind of ex- 
posure potential of such use patterns. 
The Agency would then proceed to es- 
tablish standards on those chemicals 
which generally would require lower 
levels of expenditures for data. 

Table 17 provides estimates of the 
total cost of data to be required annu- 
ally under scenario No. 1 for both cur- 
rent practice and the guidelines. As de- 
scribed previously, 50 standards would 
be established each year for a period 
of 10 years and beyond. Following the 
establishment of the standards, indus- 
try would have to decide whether to 
conduct the testing required to obtain 
the data necessary for reregistration. 
As standards are issued year after 
year, some products would be volun- 
tarily canceled, particularly as the 
lowest sales volume products are 
reached. This would occur under both 
current practice and under the guide- 
lines. The withdrawal rate is, however, 
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lower under current practice because 
of the lower cost involved. 

Table 17 also shows the annual ex- 
penditures per active ingredient com- 
mitted to reregistration. (See appendix 
C for cost derivation.) It is assumed 
that the cost for an individual active 
ingredient will be incurred over a 4-- 
year period. The estimated costs per 
active ingredient reflect the Agency’s 
intention to develop standards first on 
those products requiring the greatest 
amounts of data. The estimated costs 
also recognize that some data already 
exists in Agency files which would 
meet both guidelines requirements 
and current practice requirements: 
The cost figures have also been adjust- 
ed to include the estimated additional 
expenditures needed to develop data 
on formulations containing the active 
ingredients for which generic stand- 
ards have been established. Calcula- 
tions derived from the cost analysis in- 
dicate that data for formulations 
would add approximately 25 percent 
to the data cost under current practice 
and 40 percent under the guidelines. 

Table 18 provides the annual costs 
expected to be incurred under scenario 
No. 2 for both current practice and the 
guidelines. The cost estimates reflect 
the same assumptions as were made 
for table 17, except for the accelerated 
pace with which decisions are made on 
chemicals as a result of early notifica- 
tion. 

Tables 17 and 18 provide estimates 
of the annual costs under scenario No. 
1 and scenario No. 2, respectively, for a 
10-year time period. Projections 
beyond this time become increasingly 
uncertain. However, projections of the 
total costs and impacts on the number 
of products remaining in production 
after completion of reregistration is of 
interest. Certain data are available 
which can, with the use of averages 
and proportions, be used to project the 
costs and impact on the number of 
products beyond the first 10 years of. 
either scenario No. 1 or scenario No. 2. 

Projections of the number of active 
ingredients represented by products to 
be reregistered, costs of current prac- 
tice data requirements, guidelines re- : 
quirements, incremental costs, value : 
of acceptable data, and projected out- 
lays for active ingredients actually 
projected to be reregistered are con- 
tained in table 19 for scenario No. 1 
and scenario No. 2. All costs include 
costs for the formulated products as 
well as for the active ingredients. 

It was useful to break down the total 
of 1,460 active ingredients contained in 
registered products into those which 
are currently in production and those 
which are not currently in production. 
After reviewing production figures re- 
ported to the Agency, an estimate was 
made that 1,000 active ingredients are 
currently. in production, and the re- 
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maining 460 active ingredients are no 
longer produced. The assumption is 
made that these 460 active ingredients 
would not be reregistered. 

Of the 1,000 active ingredients cur- 
rently ini production, line 1 in table 19 
provides estimates from tables 17 and 
18 of the number projected to be rere- 
gistered in the first 10 years of scenar- 
io No. 1 and scenario No. 2. The associ- 
ated costs for these active ingredients 
are also included. The actual projected 
outlays are the difference between 
guidelines requirement costs and the 
value of acceptable costs which would 
have been incurred for the active in- 
gredients not projected to be reregis- 
tered in the first 10 years of either sce- 
nario, if the data were to be generated. 
Since the active ingredients on line 2 
are not projected to be reregistered, 
there is a zero entered for projected 
actual outlays on that line. 

Line 3 is the summation of lines 1 
and 2. Under scenario No. 1, in the 
first 10 years 395 out of 500 active in- 
gredients would be reregistered with 
projected actual outlays of $322 mil- 
lion. 

Of the 1,000 active ingredients as- 
sumed to be in current production, 500 


and 250 active ingredients under sce-- 


nario No. 1 and scenario No. 2 remain 
to be reviewed. One assumption that 
ean be -made is that one-half or 250 of 
the 500 active ingredients in scenario 
No. 1 would eventually be reregistered. 


To be consistent, 120 of 250 active in- ° 


gredients remaining in scenario No. 2 
would be likely to be reregistered. The 
total number of active ingredients rer- 
egistered would then be 645 out of 
1,000 under either scenario. Line 4 
shows the costs of data for all 500 and 
250 active ingredients in the two re- 
spective scenarios, except that the pro- 
jected actual outlays are calculated 
only for the 250 and 120 active ingredi- 
ents projected to be reregistered. 

Line 5 provides these subtotals for 
the costs of data for all 1,000 active in- 
gredients currently in production. The 
projected actual outlays for the 645 
active ingredients projected to be rere- 
gistered is $473 million and is included 
on line 5. 

Line 6 provides estimates of the 
value of data which would be needed 
to support the reregistration of the 
460 active ingredients not currently in 
production. Since for this analysis the 
assumption is made that these active 
ingrednents will not be reregistered, a 
zero is entered for projected actual 
outlays for this line. 

In summary, of 1,460 active inngre- 
dients contained in registered prod- 
ucts, 645 would be reregistered eventu- 
ally. These 645 active ingredients rep- 
resent about 95 percent of the volume 
of all pesticides produced in the 
United States based upon reported 
production. Eight hundred and fifteen 
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active ingredients (400 of this total are 
not currently in production) repre- 
senting about 5 percent of the volume 
of pesticides produced in the United 
States are not projected to be reregis- 
tered under the current market, regu- 
latory, and legislative structures. 

Line 7 provides the projections of 
the value of data for all 1,460 active 
ingredients contained in® registered 
products. The current practice costs 
are about $690 million, and the guide- 
lines costs are about $950 million. The 
value of data submitted and accept- 
able is about $150 million. After ad- 
justing for active ingredients not pro- 
jected to be reregistered, the projected 
actual outlays are $473 million or 
about 50 percent of the total cost of 
data under the guidelines. 


B. COMPARATIVE COSTS OF ALTERNATIVE 
; SCENARIOS. 


Table 20 contains comparative 
annual costs of the guidelines for both 


reregistrations and new registrations © 


under both scenario No. 1 and scénario 
No. 2 for reregistration. The time 
period 1980-89 is used because this 
period would cover most major pesti- 
cides for reregistration purposes. Pro- 
jections beyond this time would 
embody a high degree of uncertainty, 
given the opportunities for changes in 
both the regulation of pesticides and 
in the pesticide market. 

The current requirements and the 
incremental costs for a given pesticide 
product are the same under both sce- 
nario No. 1 and scenario No. -2. There- 
fore the costs on an annual basis for 
data in support of new registrations 
are equivalent in both secnarios. | 

The early notification feature of sce- 
nario No. 2 is expected to create 


-higher outlays in the early years of 


the time period in comparison to sce- 
nario No. 1. In, both scenarios, costs 
would rise to a peak in 1983 ($89 mil- 
lion under scenario No.1 and $118 mil- 
lion under scenario No. 2) before start- 
ing to decline. 

Although the annual costs would 
differ significantly between the two 
scenarios, the differences are not spec- 
tacular. Costs would decline at a faster 
rate in scenario No. 2 after 1983; after 
1985 the annual costs of scenario No. 2 
will have fallen below the annual costs 
of scenario No. 1. 

For each scenario, separate data are 
presented for incremental costs, for 
costs of meeting current requirements 
including data gaps and for the total— 
which corresponds to full implementa- 
tion of the guidelines under the sce- 
nario. In the peak year of costs, 1983, 
incremental costs under scenario No. 1 
would equal $29 million, or about one- 
third of the total of $89 million (com- 
pared with costs of $60 million to meet 
current requirements). A similar ratio 
would exist for scenario No. 2. 


VII. Economic Impact ANALYSIS 
A. PESTICIDE INDUSTRY IMPACTS 


Profile of industry. Pesticide produc- 
tion (SIC Code 2879) is one component 
of the Chemicals and Allied Products 
Industry (SIC Code 28). Below are 
some statistical comparisons for the 
year 1977 which show the relative size 
of the pesticide producing industry 
compared to the chemical industry as 
a whole: 





Chemicals 
and allied 
products 

(SIC-28) 


Pesticides 
(SIC-2879) 


Value of shipments 
Total employment 
Production workers 
Value added per 
production worker. 





*$112,000 
885,000 
555,000 


$44.96 





In billions of dollars. 
*Figure for 1975, 1977 data not available for pesti- 
cides. 


Source: U.S. Department of Commerce, 1978. 


Pesticide production accounts for 2.6 
percent of the chemical industry value 
of shipments and 1.7 percent of total 
employment. Pesticide industry pro- 
duction workers comprise only 1.6 per- 


. cent of all chemical industry workers. 


Value added per production worker in 
the pesticide industry was almost 70 
percent higher in 1975 than for the 
chemical industry. 

Pesticides are considered to be speci- 
ality chemicals in the realm of chemi- 
cal industry products. Many pesticides 
are protected by patents. This protec- 
tion probably explains much of the 
greater value in output per production 
worker hour enjoyed by the pesticide 
producers in comparison to the whole 
chemical industry. ; 

Pesticide production involves manu- 
facturing of an active ingredient, usu- 
ally in its manufacturing-use form, 
and then preparing formulated prod- 
ucts containing the active ingredient. 
The firms which produce manufactur- 
ing-use-products are a small number of 
the firms involved in pesticide produc- 
tion. Most firms which formulate pes- 
ticides do not also produce the manu- 
facturing-use products. 

A contract study for EPA (EPA, 
1976) found that as few as 12 pesti- 
cides could account for more than 40 
percent of the value of all pesticide 
sales. It was further estimated that 
the 10 largest producers account for 75 
percent of U.S. pesticide production. 
Data from industry surveys (National 
Agricultural Chemicals Association 
1970, 1974, 1977) indicate that as few 
as 7 firms account for 50 percent of 
pesticide industry R. & D. expendi- 
tures and 60 percent of production, 
and that fewer than 50 firms produce 
virtually 100 percent of the active in- 
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gredients in pesticides used by the ag- 
ricultural sector. 

Basic pesticide-producing firms are a 
small group. Two-thirds of these forms 
ar large chemical- or petroleum-pro- 
ducing firms (EPA, 1975). Several of 
the remaining firms are involved in 
pharmaceutical production. Firms in 
these three groups generally rely on 
pesticides for less than 20 percent of 
total sales. It is generally the smaller 
basic producer for which perticides 
comprise a majority of the dollar sales 
volume. 

The above data indicated that the 
pesticide industry is highly concen- 
trated or oligopolistic at the basic pro- 
ducer level, including R. & D. Actions 
of any of these large individual firms 
can significantly influence the pesti- 
cides. This situation is in contrast to 
the formulation sector of the industry, 
where much less concentration exists. 

Firms that formulate pesticide prod- 
ucts generally purchase the manufac- 
turing-use products from the basic 
producers. Formulating firms cover a 
wide range of sizes. One study pre- 
pared for EPA (EPA, 1976) gave the 
following estimates as to the number 
of firms which formulate pesticides: 

Estimated 
Category’ 
Large formulators ........... 


Medium-size formulators 
Small formulators 


Total ' 


‘Not included are basic producers who also for- 
mulate pesticides. 





COST IMPACTS AT BASIC PRODUCER LEVEL 


The incremental cost impacts of the 
guidelines will initially be borne by 
the pesticide-producing industry, in- 
cluding both formulators and basic 
producers. The distribution of these 
costs among the types of firms in the 
industry and their significance will be 
discussed below. Table 21 presents 


- annual incremental and total costs of 


the guidelines estimated for the two 
scenarios discussed above, in compari- 
son with domestic sales value of pesti- 
cides and in comparison with pesti- 
cides R. & D. expenditures covering 
the period 1980-89. Domestic sales in- 
clude domestic sales of domestic pro- 
duction and imports, but exclude 
export sales of domestic production 
(equal to approximately 30 percent of 
U.S. production). The projections for 
domestic pesticides sales value are 
based on sales of $2.035 billion for 
1976 and a 4.0 percent annual growth 
rate, which is conservative, but in line 
with current projections (EPA, 1978; 
Farm Chemicals, 1977; Ouellette and 
King; 1976). The base year (1976) and 
all projections are standardized at the 
1977 price level. 

Total pesticide R. & D. expenditures 
are projected at a rate of 7.0 percent 
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of the domestic sales value of pesti- 
cides. This rate is slightly lower than 
the 1970-76 average (7.6 percent) re- 
ported by NACA, but provides a con- 
servative basis for comparing the in- 
cremental R. & D. costs of the guide- 
lines (NACA, various years). The regis- 
tration-related R. & D. expenditures 
are projected at a rate of 2.0 percent 
of domestic sales, equal to the 1970-76 
average reported by NACA (NACA, 
various years). These registration-re- 
lated R. & D. expenditures are ap- 
proximately 30 percent of the total R. 
& D. expenditures. 

In scenario No. 1, the incremental 
cost of the guidelines would equal 0.4 
to 1.1 percent of projected domestic 
pesticide sales at the basic producer 
level, 6.3 to 15.5 percent of projected 
total R. & D., and 22.1 to 53.7 percent 
of projected registration-related R. & 
D. Including the data gaps (which 
must also be filled) will cause these 
percentages to approximately triple. 
The year of greatest impacts for all 
comparisons given is 1983. 

In scenario No. 2, the incremental 
cost of the guidelines range from 0.4 
to 1.4 percent of projected sales and 
5.9 to 20.3 percent of projected regis- 
tration-related R. & D. Including the 
data gaps, these percentages increase 
by three of four times, depending on 
the year. Whereas the cost impacts are 
rather minimal compared to projected 
sales (i.e., in the range of 0.4 to 4.4 
percent, depending on the year and 
the scenario), they are substantial 
when compared to R. & D., total or 
registration-related. Clearly, imple- 
mentation of the guidelines would 
have a large impact on pesticides R. & 
D. Total R. & D. could be required to 
increase by about one-half, and regis- 
tration-related R. & D. could be re- 
quired to double or triple temporarily, 
as costs peak out during 1981-85. 

Under both scenarios, the greatest 
percentage impacts would occur in 
1983 and trend downward after. that 
year. The decline would likely be 
caused primarily by two factors: 

1. The large volume agricultural/ 
food active ingredients would be rere- 
gistered first and they require the 
largest data cost outlays; 

2. Some small sales volume active in- 


gredients are not expected to be rere- 


gistered. 

The projected annual cost from im- 
plementing the guidelines presented 
above are likely to be translated into 
price increases for sales of pesticides 
at the basic producer level of the in- 
dustry. The magnitudes of such price 
increases are likely to be within the 
range of 2 to 3 percent on industry 
sales on an‘average during the 1980’s. 
The rationale for this is as follows: 

1. The demand structure for pesti- 
cides is generally assumed to be price 
inelastic (EPA, February 1978, page 
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16). This means that purchasers of 
pesticides tend to maintain the quanti- 
ty of pesticides purchased in the face 
of price increases, e.g., a 1.0 percent in- 
crease in price generates less than a 
1.0 percent reduction in the quantity 
clearing the market. 

2. The guidelines would be imposed 
on an industry wide basis with a 
schedule bringing similar types of uses 
under the guidelines during the same 
period. Competing pesticide products 
for agricultural/food uses would gen- 
erally be brought under the guidelines 
requirements by a generic standard 
approximately the same time. The 
probability of price increases is greater 
in this instance because competing 
products would tend to experience the 
cost increases during the same general 
time frame. In the process, the ten- 
dency would be to minimize impacts 
on competitive relationships among 
products used on the same sites. 

3. There are no data to indicate that 
price increases would exceed the cost 
impacts of the guidelines through add- 
ons markups. Likewise, there are no 
data indicating that the industry 
would absorb these costs. 

4. Costs would be passed on in the 
form of price increases during the ap- 
proximate time frame during which 
the costs were incurred. There is no 
basis for projecting price increases 
substantially in advance of increased 
costs or for projecting that price in- 
creases would be continued after costs 
had peaked out and have begun to de- 
cline. 

The above discussion only addresses 
average price increases at the basic 
producer level. Effects on individual 
formulated products or active ingredi- 
ents might vary considerably. For 
many products, no doubt, data gaps 
would be small. The industry may 
have anticipated ‘requirements for 
other products, and thus may already 
have incurred most of the costs of 
meeting guidelines requirements. In 
those instances, the additional cost 
would be minimal and a firm would 
not feel the need to increase prices. 

In other cases, large data gaps would 
exist which would stimulate above- 
average price increases. The cost of 
the guidelines for small volume active 
ingredients could be substantially 
above average, e.g., in the range of five 
to ten percent increases. In some in- 
stances these costs could be sufficient- 
ly high so that prices could not be 
raised to cover the cost. In such cases, 
products containing those active ingre- 
dients would no longer be produced. 
The matter of loss of products associ- 
ated with active ingredients not sub- 
mitted for reregistration is discussed 
below. 

The reregistration of existing pesti- 
cides under either current practice or 
the guidelines would require a decision 
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by the registrants as to whether the 
additional data expense is justified 
given the profitability and expected 
future sales of their pesticides. As pre- 
viously stated, there are approximate- 
ly 1,460 active ingredients identified in 
the currently registered products. Sev- 
eral of these active ingredients will 
likely become uneconomical under 
either reregistration scenario and 
under both current practice and the 
guidelines. 

A review of current registration con- 
taining pesticidal active ingredients in- 
dicates that about 460 of the -1,460 
active -ingredients are not currently 
being produced. Applications for many 
of the products containing these active 
ingredients probably would not be sub- 
mitted for registration. Of the active 
ingredients which are produced, many 
are produced in relatively very low vol- 
umes. To estimate the proportion of 
active ingredients which might become 
uneconomical to produce under cur- 
rent market conditions, a review of 
production levels was compared to the 
estimates of data cost. (See appendix 
C). Tables 17 and 18 include estimates 
of the number of active ingredients 
which would be expected to be with- 
drawn during reregistration under sce- 
nario No. 1 and scenario No. 2, respec- 
tively. As is indicated, most of these 
active ingredients would likely become 
uneconomical under both current 
practice and the guidelines. 

In scenario No. 1, 80 out of 500 
active ingredients are estimated to be 
withdrawn under current practice as 
compared to 105 out of 500 if the 
guidelines are implemented. In scenar- 
ios No. 2, 190 out of 750 active ingredi- 
ents are projected to be withdrawn 
under current practice as compared to 
225 out of 750 under the guidelines. 
On an incremental basis, the numbers 
of active ingredients withdrawn are 25 
and 35 under scenario No. 1 and sce- 
nario No. 2, respectively. 

The estimates of the number of 
active ingredients which might be 
withdrawn are not precise, but the 
error would tend to overstate the with- 
drawal rate of active ingredients 
which are now being produced. Several 
factors could reduce the cost of data 
and/or improve the market outlook 
for any one active ingredient which on 
first review would appear to be un- 
economical. The previously discussed 
provisions for waviers would provide 
the greatest area of relief in terms of 
reducing data costs. For those costs 
which must be incurred, the market 
for individual chemicals might permit 
comparatively large price increases 
which would fund the required testing 
costs. In effect, for chemicals provid- 


10,000 to 20,060 Ihs 
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ing high benefit-to-cost ratios for 
users, the users would provide the 
funding for testing indirectly. User 
groups also directly fund testing in co- 
operation with pesticide manufactur- 
ers. The combined welfare of produc- 
ers and users of pesticides might be 
greater than the cost of providing 
needed data. It would therefore be to 
their mutual advantage to fund the 
testing either directly or indirectly. . 

Scenarios No. 1 and No. 2 would 
bring the major sales volume pesti- 
cides under new proposed guidelines 
requirements within two or three 
years. At a rate of 50 generic stand- 
ards per year, the top 125 active ingre- 
dients, which account for. three- 
fourths of industry production of in- 
secticides, herbicides and fungicides 
(see appendix B), would be brought 
under the new requirements of the 
third year under scenario No. 1, and 
needed data -would be generated 
during the three or four years follow- 
ing issuance of the standards. This 
rate is accelerated under scenario No. 
2. Within 5 to 10 years, 200 pesticide 
active ingredients accounting for 
about 90 percent (by volume) of all 
pesticides produced would be reregis- 
tered or conditionally reregistered. 

The impacts on major products are 
projected to be slight for two prime 
reasons: 


1. The costs imposed by the guide- 
lines are small relative to annual sales, 
The one-time cost imposed by the 
guidelines, including filling data gaps, 
for a major agricultural pesticide is 
about $1 million. This is less than 2 
percent of sales over a 4 year period 
during which requirements would be 
met ($1.0 million as percent of 4 years 
sales at $15 million per year; see ap- 
pendixes B and C). 

2. Many of the costs of the data re- 


quirements of the guidelines have al- 
ready been met for the typical major 
agricultural/food pesticides, due to 
the “‘defensive research” that has been 
the increasing practice of may firms 
during recent years (EPA, 1978). 
About one third of the costs are esti- - 
mated to have already been incurred 
for a typical major agricultural pesti- 
cide active ingredient (appendix C), 
which reduces the one-time cost to 
near $600,000 or about 1 percent of 
sales over a 4-year period. 

Impacts on Formulated Products. - 
Formulated products have data re- 
quirements in addition to the data re- 
quirements on the active ingredients 
contained in the products. This section 
is intended to provide a sales profile 
for formulated products which can be 
compared to estimates of the cost of 
data needed on formulations during 
reregistration. 

As presented earlier in this analysis, 
there are approximately 33,750 formu- 
lated products which have EPA regis- 
trations. On the basis of the pounds of 
active ingredients used to produce the 
formulations, production estimates 
range in size from less than 10 pounds 
to several hundred thousand pounds. 
A random sample of 20 active ingredi- 
ents representing 1,343 registered for- 
mulated products was reviewed and 
the pounds of active ingredients used 
to produce the products in 1975 were 
then arrayed. Table 22 summarizes 
the array which indicates that, in simi- 
lar fashion to the active ingredients, 
the production of formulated products 
has a skewed distribution. For exam- 
ple, about 5,000 or 16 percent of the 
products are formulations of more 
than 20,000 pounds of active ingredi- 
ents whereas 21,000 or 67 percent of 
the formulation are formulated from 
5,000 pounds active ingredients or less. 


TABLE 22.—Estimated sales value and number of EPA registered formulated products, by 
production volume category, 1977, based on a sample of 1,343 products 





Pounds active ingredient 


Zero or no report 0 





Sales value’ Products 





’ Percent of 
total 


Number 





8.2 2,624 





1 to 5,000 Ibs 
5,000 to 10,000 ibs 











More than 20,000 Ibs 





$4 to $20.008 .... 
$20.000 to $40,000 
$40.000 to $80,000 
. More than $80,000 

















f ’Current estimated pesticide sales at user level is approximately 1.2 billion Ibs with a value of $5 billion. 
This gives an approximate average of $4 per pound of active ingredient for formulated products at the user 


The value of formulation on the gredient contained in the formulations 


basis of dollars per pound of active in- 


is highly variable..Generally, specialty 
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pesticides which might be sold for 
home and garden use would have 
higher prices per pound of active in- 
gredient than pesticides intended for 
use in agricultural crop production. 
Currently approximately 1.2 billion 
pounds of pesticides are produced on 
an active ingredient basis. The retail 
value is estimated to be about $5 bil- 
lion. This is an approximate average 
$4 per pound of active ingredient. This 
figure can be used to convert the 
pounds of active ingredient contained 
in formulations to retail value. Table 
22 uses the $4/pound active ingredient 
estimate to complete the profile of for- 
mulated products. 

The data cost to be borne by pesti- 
cide formulators is also variable, but 
some generalizations can be made to 
focus on the impacts of the guidelines 
requirements of formulations. Table 
16 showed that for an average new for- 
mulation, the cost of tests or submis- 
sions of data in which the formulated 
product is involved equalled about 
$8,000 under current practice and 
$12,000 under the guidelines. The 
average cost for reregistering formu- 
lated products is approximately the 
same, since little acceptable data are 
currently in EPA registration files. 
The average costs are not indicative of 
the costs to be incurred for a typical 
_ formulation during reregistration be- 
cause the costs are skewed, i.e., a very 
few formulated products will require 
the relatively large cost outlays for 
data. 

Table 23 provides the costs of data 
that would be incurred by formulators 
which would be sufficient for 90 per- 
cent of the formulated products to 
meet the requirements for both cur- 
rent practice and the guidelines. These 
data are extracted from tables 1, 3, 4, 
6, 7, 9, 11, 12, and 14. Thus, if no waiv- 
ers were available, 90 percent of the 
registered pesticide formulations 
would be faced with potential costs of 
$5,100 or $8,900 per product under cur- 
rent practice and the guidelines re- 
spectively. 

Comparison of the data required for 
typical formulations with the profile 
of production and sales suggested that 
some products would be adversely im- 
pacted unless special handling were 
provided by the Agency to reduce 
costs. 

The formulated product survival 
rate cannot be determined by a simple 
comparison of the data cost under the 
guidelines with the current level of 
sales, since data sharing and waivers 
would lower the costs to be incurred 
for many formulations. 
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TABLE 23.—Cost of data sufficient to meet 
requirements for 90 pct of formulated 
products for reregistration 


Current Guide- 
practice 


lines 


Guidelines subject 


Product chemistry $2,050 $4,300 
Environmental chemistry ; 0 
Special chemistry ................00 ‘ 0 
Fish and wildlife hazard 0 
Human hazard 4,500 


8,900 





Source: These figures are extracted from tables 1, 
3, 4, 6, 7, 9, 11, 12, and 13. 

Sales figures could also change if 
market conditions permit the formula- 
tors to raise prices. Formulated prod- 
ucts with specialized uses would be 
candidates to increase prices in order 
to generate sufficient revenues to 
cover the additional data costs im- 
posed during reregistration. 

Sales of some products would likely 
increase when competing products are 
withdrawn. In effect, the market of a 
particular active ingredient would 
change to reflect the withdrawal of a 
competing formulated product. 

In conclusion, pesticides represent- 
ing 90 percent or more of the current 
level of production should still be 
available after a 5 or 10 year period 
under any likely reregistration scenar- 
io. The guidelines requirements in 
themselves do not create the loss of 
the pesticides representing the re- 
maining 10 percent of pesticide pro- 
duction. Some of the pesticides espect- 
ed to be withdrawn would likely be 
withdrawn under current practice also. 
The attrition rate will probably be 
higher under the guidelines than 
under current practice. 

The range of formulated products 
made from each active ingredient is 
likely to be reduced. The surviving 
products should fill the demand then 
created. The cost of testing to support 
formulated products would not be ex- 
pected to adversely impact the avail- 
ability of active ingredients. 

Competitive impacts. The pesticide 
industry at the basic producer level is 
highly concentrated (oligopolistic), 
ie., a few individual firms have signifi- 
cant shares of the various pesticide 
markets. These market shares allow 
the firms to assert themselves by in- 
fluencing price, quality, and quantity 
of pesticides available. Market power, 
such as that of basic producers of pes- 
ticides, generally comes about because 
of barriers to entry into the market 
faced by other firms. Barriers to entry 
include such factors as patent protec- 
tion and large initial investment. The 
basic pesticide producing industry is 
affected by both of these factors. 

A market survey done for EPA by 
Doane Agricultural Service showed 
that, for many major crops, 8 or fewer 
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insecticides and 8 or fewer herbicides 
would account for 75 percent of the re- 
spective markets (Doane, 1975). In 
some crops such as corn, cotton, and 
soybeans, 4 insecticides could account 
for up to 75 percent of the insecticide 
market for those crops depending on 
pest infestations. Competition in the 
market is further reduced when one 
considers that in each market there 
are geographical differences. The mar- 
kets are even more concentrated at 
the state level than at the national 
level. 

Any decisions by basic producers to 
withdraw their products from the 
market would tend to further increase 
the degree of concentration. Since 
products representing 90 percent of 
the total sales volume of active ingre- 
dients are expected to be reregistered, 
market disruptions at the basic pro- 
ducer level are unlikely. 

Some low volume pesticides would 
likely be withdrawn from the market. 
The loss of these small volume active 
ingredients, many of which are not in 
current production, is of some, but 
limited, significance with regard to 
competition in the current market for 
pesticides. Their loss would improve 
the competitive position of the major 
products which already account for 
most of the market in the large scale 
uses. The small volume products often, 
however, are major factors. in many 
minor uses of pesticides. The chief sig- 
nificance of the loss of such products 
and the increased cost of the guide- 
lines implementation may well be on 
future competition. 

The guidelines have the effect of in- 
creasing requirements to enter 
market, i.e., increasing barriers to 
entry, a factor which affects the po- 
tential competition in the industry. 
Because new product success is closely 
associated with R. & D. efforts, and 
because guidelines have the effect of 
increasing R. & D. costs for new prod- 
ucts, the guidelines will affect entry 
into the industry to some extent. R. & 
D. already is quite concentrated at the 
present time, as discussed above (7 
firms account for 50 percent of indus- 
try R. & D. and more than 60 percent 
of sales), and is at a rate about twice 
that for U.S. industry on the average 
(more than 7 percent on sales, com- 
pared with about 3.5 percent for all in- 
dustry) (EPA, 1978). This is particular- 
ly significant at a time when firms are 
looking more toward expanding the 
use of existing active ingredients 
rather than developing new ones 
about which less would be known 
(from environmental and human 
health standpoints). 

The impacts of the guidelines upon - 
formulators would be minimized be- 
cause they would be phased over a 
period of 10 or more years. This would 
permit formulators to adjust to prod- 
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uct losses over an extended period. 
However, there is a component of the 
formulating industry which consists of 
firms which often formulate only one 
product as a sideline to other business- 
es. Many such firms may go out of the 
pesticide business if they must pay full 
or even partial costs of meeting data 
requirements of the guidelines. The 
loss of such small scale formulator op- 
erations would not be of great signifi- 
cance to the industry or to the pesti- 
cide users. 

Competitive relationships between 
basic producers and formulators would 
remain largely unaffected by the 
guidelines, aside from the matter of 
cost sharing, which takes on added sig- 
nificance due to the larger expendi- 
tures involved. The potential for joint 
ventures of producers and formulators 
in R. & D. pesticides might increase 
because of the increased R. & D. ex- 
penditures on new products. 


B. PESTICIDE USER IMPACTS 


The purpose of this section is to in- 
dicate the nature and extent of the 
impacts of the guidelines on pesticide 
user sectors, such as agriculture, in- 
dustry, commerce, government, home 
and garden. Indirect impacts on the 
consumer of products or services 
which involve pesticides as an input 
are considered later in this report. 

The direct user of pesticies could be 
' affected in two ways by implementa- 
tion of the guidelines: 

1. Potentially increased prices of pes- 
ticides, as some or all of the additional 
costs of the guidelines are passed on 
through the marketing system, and 

2. Potential unavailability of specific 
active ingredients and formulations of 
pesticides, should they no longer be 
profitable to produce. 

The potential for pesticde price in- 
creases due to the incremental and 
total costs of the guidelines is ad- 
dressed by translating the costs of the 
two scenarios into user impacts by as- 
suming that those costs are passed on 
completely to the user, i.e., none are 
absorbed by producers and formula- 
tors and there are no add-ons or mark- 
ups. These are probably reasonable as- 
sumptions on the average, for pur- 
poses of approximating actual im- 
pacts. 
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These user impacts were compared 
with projected user expenditures for 
pesticides on an annual basis for the 
period 1980-89. The projections were 
obtained by assuming an annual 
growth rate of 4.0 percent from a base 
of $4.5 billion for the year 1977. This 
rate of growth is somewhat conserva- 
tive compared to the 6 to 8 percent 
rate predicted by Christodouhi (Farm 
Chemicals, 1977) or the 5 percent 
annual rate for tonnage predicted by 
Ouellette and King (Ouellette and 
King, 1976), but is not unreasonable 
for projections in. real (constant 
dollar) terms. All projections of user 
expenditures and costs of the scenar- 
ios are expressed in terms of the 1977 
price level. The result of this projec- 
tion is pesticide user expenditures of 
about $5.06 billion in 1980, which 
trend upward to $7.20 billion in 1989 
(table 24). 

For all users of pesticides, the incre- 
mental costs of the guidelines under 
scenario No. 1 would be equal to 0.3 to 
0.5 percent of projected baseline pesti- 
cide user expenditures during the 
1980’s through 1985 (up to 1.6 percent 
if data gaps are included). They de- 
cline moderately by the end of the 
1980’s. For scenario No. 2, the user im- 
pacts peak out in 1983 at 0.7 percent 
for incremental costs and 2.1 percent 
for total costs, compared to expendi- 
tures projected according to normal 
trend. These impacts are small but are 
occurring over an extended period and 
reflect only industry averages. Prices 
paid by some users would be impacted 
much more than others. The figures in 
table 24 are only approximate aver- 
ages assuming straight passthrough of 
eosts. Z 

User impacts were evaluated for the 
two scenarios described earlier in this 
report. For scenario No. 1, the total 
costs (incremental plus cost of filling 
data gaps) over the 10-year period 
were projected to be $712 million, 
equal to 1.2 percent of the total user 
expenditures of $60.8 billion (table 25). 
For scenario No. 2, these costs ($765 
million) equal 1.3 percent of user ex- 
penditures. The incremental costs of 
$220 million and $234 million for sce- 
narios No. 1 and No. 2, respectively, 
equal 0.4 percent of user expenditures. 

The distributional aspects of these 
impacts were addressed by separating 


the users into three market sectors: 
Agriculture, industrial/commercial/ 
governmental, and home and garden, 
and projecting both expenditures and 
impacts by sector. User expenditures 
were distributed among the sectors ac- 
cording to the findings of a study 
(EPA, 1974) that estimated the sector 
breakdown as agriculture, 63 percent; 
industrial/commercial/government, 25 
percent; and home and garden, 12 per- 
cent. This distribution was centrally 
located among the range of distribu- 
tion reported by USDA and Farm 
Chemicals. 

The above costs of the guidelines 
averaging 1.3 percent on projected 
user expenditures of pesticides can be 
projected as indications of the extent 
to which price increases would be 
likely to occur at the user level of the 
industry during the 1980’s. On the 
average, the same general rationale 
applies to price increases at the user 
level as for the basic producer level 
discussed in an earlier section of this 
report (see section entitled “Cost Im- 
pacts at Basic Producer Level’). 
Though the price impacts may vary 
from product to product, the above 
averages are reasonable approxima- 
tions of price increases. To users, on 
the average, these price impacis will 
also vary by sector of the economy. 

Most all categories of users would be 
affected to some extent because the 
guidelines would affect active ingredi- 
ents with formulations in all sectors. 
However, the agricultural sector was 
assumed to be impacted more heavily 
at first since the active ingredients 
used in agricultural pesticides are to 
be given priority in reregistration. 

The cost impacts by sectors are pre- 
sented in table 25 for both scenarios 
No. 1 and No. 2, for the 1980-89 time 
period. These impacts are weighted 
more heavily toward the agricultural 
sector early in the time period until 
the 350 active ingredients used in agri- 
cultural pesticides will have presum- 
ably been evaluated. For scenario No. 
1, this takes 10 years, so the bias 
toward the agricultural sector lasts 
throughout the full 10-year period. 
The annual costs were distributed 
using the following proportions: Agri- 
cultural, 75 percent; industrial/com- 
mercial/governmental, 15 percent; 
home and garden, 10 percent. 
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Both this distribution and the one 
described below for scenario No. 2 are 
believed to be reasonable under the 
current program assumptions about 
implementing the guidelines. However, 
it must be recognized that the actual 
sector impacts can better be predicted 
after the specific sequence of active in- 
gredients is established. For scenario 
No. 2, the impacts of the 350 food and 
feed crop use chemicals would be feit 
during the first 5 years, after which it 
is assumed that the impacts would 
shift away from agriculture and 
toward the other sectors. Accordingly, 
the annual costs were ' distributed 
among the sectors in the same propor- 
tion as scenario No. 1 for the first 5 
years, i.e., agricultural, 75 percent; in- 
dustrial/commercial/governmental, 15 
percent; and home and garden, 10 per- 
cent, and in the following proportions 
for the second 5 years: Agricultural, 50 
_ percent; industrial/commercial/ gov- 
ernmental, 30 percent; and home and 
garden, 20 percent. 

For agricultural users, the projected 
cost impacts of the guidelines repre- 
sent a slight increase in overall pro- 
duction expenditures which total $87 
billion in 1977. Pesticide expenditures 
account for less than 5 percent of pro- 
duction expenses in agriculture (3.8 
percent in 1977). It is assumed that 
this relationship would remain fairly 
stable in the future. The total cost of 
guidelines implementation for pesti- 
cides used in the agricultural sector 
over the 10-year period are $534 mil- 
lion for scenario No. 1 and $502 mil- 
lion for scenario No. 2. On an average 
year basis, the total costs of the guide- 
“ lines implementation are 0.6 percent 
of 1977 production expenses in the ag- 
ricultural sector. If only the incre- 
mental costs are considered, the cost 
of the guidelines implementation are 
reduced to 0.2 percent of the 1977 pro- 
duction expenses. 

Compared to the agricultural sec- 
tor’s pesticide expenditures, the guide- 
lines implementation costs are 0.4 per- 
cent for the incremental costs and 1.2 
to 1.3 percent for the total costs for 
both scenarios (table 25). 

Data from various pesticide surveys 
indicate that as few as one-third or 
about 1,000,000 farms account for over 
90 percent of farmer’s expenditures on 
pesticides. Thus, the total impact of 
the guidelines implementation on one 
of these pesticide-using farms would 
average $48.06 per year for senario No. 
1 and $45.23 for scenario No. 2. When 
only the incremental costs are consid- 
ered, the per-farm annual costs are 
$14.85 for scenario No. 1 and $14 for 
scenario No. 2. 

For pesticide users in the industrial, 
commercial, and governmental sectors, 
total cost impacts average $10.7 mil- 
lion per year during the 1980’s ($15.8 
million for scenario No. 2) which are 
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quite insignificant in relation to the 
scope of economic activity involved (as 
much as three-fourths of the U.S. 
economy). If only the incremental 
costs are considered, the average 
annual cost impacts are $3.3 million 
for scenario No. 1 and $4.7 million for 
scenario No. 2. The projected 10-year 
pesticide expenditures for the indus- 
trial/commercial/governmental sector 
is $15.194 billion. The total guidelines 
impacts of $107 million and $158 mil- 
lion for scenarios No. 1 and No. 2 are 
equal to 0.7 and 1 percent of the sector 
pesticide expenditures, respectively. 
The incremental cost impacts are less 
significant, representing 0.2-0.3 per- 
cent of the sector expenditures. 

For home and garden users of pesti- 
cides, annual total cost impact of im- 
plementing the guidelines averaging 
$7.1 million for scenario No. 1 ($10.5 
million for No. 2) would not appear to 
be highly significant or burdensome. 
This cost would equal $0.03-$0.05 per 
capita or $0.07-$0.10 per household, 
assuming there are 100 million house- 
holds in the United States. 


Compared with home and garden. 


sector pesticide expenditures of $7.29 
billion, the total cost impacts are rela- 
tively small at 1 percent ($71.2 mil- 
lion) for scenario No. 1 and 1.4 percent 
($105 million) for scenario No. 2. The 
incremental cost impacts are smaller 
yet, at 0.3 percent of sector expendi- 
tures for scenario No. l and 0.4 per- 
cent for scenario No. 2. 

In summary, the sector impact of 
guidelines implementation on individ- 
ual sectors is quite small, averaging 0.2 
percent to 1.4 percent of sector ex- 
penditures. 

As noted at the beginning of this 
section, in addition to increased costs, 
pesticide users could be affected by 
the loss of some low sales volume pes- 
ticide active ingredients and formula- 


- tions following the implementation of 


the guidelines. Lack of sufficient regis- 
tered products is already a significant 
problem, particularly for certain 
minor uses in agriculture, and a rapid 
implementation schedule for the 
guidelines could add to this problem. 
This matter is addressed in the sec- 
tions to follow. 


C. IMPACT ON SMALL VOLUME ACTIVE 
INGREDIENTS 


The analysis of the impacts of. the 
guidelines applied under reregistration 
scenarios indicates that the market for 
certain active ingredients would not 
justify the expense of generating the 
required data. A review of the guide- 
lines requirements indicates that for 
most active ingredients, a minimum of 
$200,000-$250,000 in added data costs 
would be needed to obtain reregistra- 
tion. For active ingredients requiring 
$250,000 in additional data, cash flow 
analysis indicates that sales of 
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$232,000 per year for 15 years and a 
profit rate of 15 percent before taxes 
on sales would be required just to 
break even on the added expenditure 
when a discount rate of 11 percent is 
applied. It is apparent that firms 
would have to generate more than a 
break-even level of sales on their pesti- 
cide. A minimum of $500,000 in annual 
sales of an active ingredient would 
seem to be required. This level of sales 
would be the equivalent of 200,000- 
300,000 pounds of production on an 
annual basis. 

A review of the production of active 
ingredients in registered formulated 
products indicates that approximately 
460 of the 1,460 active ingredients are 
not currently produced. Another ap- 
proximately 640 active ingredients are 
produced, but at a level or 200,000 
pounds or below. The remaining 360 
active ingredients have reported pro- 
duction greater than 200,006 pounds 
annually. (These production figures 
are for 1 year, 1975, but a comparison 
to intended production for 1976 
showed no significant changes.) There- 
fore, a strict application of the guide- 
lines for reregistration with current 
market conditions could make as many 
as 1,100 active ingredients uneconomi- 
cal to produce. It should be pointed 
out that a strict application of current 
practice to reregistration would also 
make many active ingredients unecon- 
omical. The number of active ingredi- 
ents adversely impacted is estimated 
to be 10-20 percent lower under. cur- 
rent practice as compared to the 
guidelines ‘(900-1,000 active ingredi- 
ents). 

A preliminary analysis of 1,100 
active ingredients in registered formu- 
lated products indicates that only 
about one-third had _ production 
volume of more than 250,000 pounds 
on an active ingredient basis in 1975. A 
10-percent screening of the remaining 
small volume registrations (about 800 
of them) indicates that 20 to 30 per- 
cent do not have close alternatives in 
the large volume category above 
250,000 pounds (active ingredient 
basis). Although this analysis is very 
tentative, it indicates that there are a 
number of small volume registered 
chemicals which do not have large 
volume alternatives. 

The impacts on small volume active 
ingredients could be reduced by waiv- 
ers of requirements for certain chemi- 
cals as provided for in the proposed 
guidelines. Waivers can be granted 
when sufficient data are available to 
allow a finding that a pesticide will 
not cause unreasonable adverse effects 
on the environment. Thus for many 
pesticide active ingredients, their lim- 
ited use patterns and hence possible 
limited exposure risk could significant- 
ly reduce the quantity, type, and 
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hence the cost of data needed for rere- 
gistration. 

Presently the Senate and the House 
of Representatives are considering 
identical amendments to FIFRA re- 
quiring of the Administrator of EPA: 
“* * * in establishing standards for 
data requirements for the registration 
of pesticides with respect to minor 
uses, shall make such standards com- 
mensurate with the extent of use, pat- 
tern of use, and level and degree of po- 
tential exposure of man and the envi- 
ronment to the pesticide. In develop- 
ment of these standards, the Adminis- 
trator shall consider the economic fac- 
tors of potential national volume of 
use, extent of distribution and the 
impact of the cost of meeting the re- 
quirements on the incentives for any 
potential registrant to undertake the 
development of the required data.” 

The proposed amendment applies to 
minor use and has implications for 
small volume active ingredients. It can 
be expected that if the generic stand- 
ards procedure for registration is im- 
plemented, special consideration will 
be given to data requirements on 
many small volume active ingredients 
to lessen the cost burden. The number 
of active ingredients which would then 
remain economic to reregister and pro- 
duce cannot, however, be estimated. 


D. MINOR USE IMPACTS 


A minor use of a pesticide is a rela- 
tive term relating to the volume of a 
pesticide applied to a site. Minor use 
can, for example, encompass a small 
sales volume active ingredient applied 
to a few sites. Commonly, minor uses 
involve major sales volume pesticides 
which have major applications such as 
on corn or cotton. A minor use of a 
pesticide, thus, is any use which ac- 
counts for only a small proportion of 
the total pesticide’s use. 

Minor use problem areas have been 
identified for several years. A program 
known as Interregional Research Proj- 
ect 4 (IR-4) was established by USDA 
in 1963 which, in cooperation with 
State experiment stations, produces 
data to support minor use registration. 
Data requirements at that time were 
much less costly than under current 
practice or the guidelines. A problem 
for minor uses exists whenever the use 
of the pesticide desired (either large 
sales volume or small sales volume) 
has market potential too small to jus- 
tify taking the steps necessary to 
make the product available for that 
‘use. Implementing the registration 
guidelines, which have been identified 
as increasing costs, can contribute to 
minor use problems. 

The impact of implementation of 
the guidelines on the minor use prob- 
lem is indirect. The guidelines in 
themselves do not impose specific re- 
quirements for minor uses. In fact, the 
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data generated in support of the regis- 
tration of a major use may be cited to 
support the registration of “a minor 
use. The guidelines contained in sub- 
parts B, D, E, and F, if implemented, 
would impact on the minor use prob- 
lem largely to the extent that it is not 
economical to conduct the required 
testing for every use. 

As has been discussed, pending 
amendments to FIFRA require the 
Administrator to give special consider- 
ation to scale data requirements (the 
guidelines included) to accommodate 
minor uses. This dves not mean that 
the minor use problem would be com- 
pletely solved. It would only tend to 
minimize such impacts. Market condi- 
tions and product liability will still 
combine to create minor use problems. 


E. EMPLOYMENT AND PLANT CLOSURES 


This section examines the impacts of 
the guidelines on employment and 
plant closures. The projected disloca- 
tions are presented along with adjust- 
ments expected in a dynamic industry 
such as pesticides. 

U.S. Department of Commerce 
(1978) estimated that total employ- 
ment in the sector “Agricultural 
Chemicals Not Elsewhere Classified’”’ 
(pesticides) was 15,000 in 1977. Of this 
total employment, 9,000 were produc- 
tion workers. These employment fig- 
ures are probably somewhat under- 
stated. Pesticide formulation, for 
many small and large firms alike, is 
only a portion of their business. the 
workers would generally spend only a 
portion of their time in formulating 
pesticides, and therefore may not be 
considered as fully employed in the 
manufacture of pesticide formula- 
tions. ; 

The establishments which are iden- 
tified as primarily producers of pesti- 
cide formulations (SIC Code: 2879) 
number 388 according to U.S. Depart- 
ment’ of Commerce (1978). EPA lists 
5,300 plants manufacturing pesticide 
formulations. The large discrepancy 
appears to be due to two main factors. 
First, EPA records carry plants which 
produced pesticide products in the 
past, but no longer do so. Second, pes- 
ticide formulation occurs at plants or 
establishments which are primarily in 
other lines of checmical product man- 
ufacturing, and therefore would fall 
under other SIC Code numbers. 

This analysis has made the projec- 
tion that under two possible reregis- 
tration scenarios under the guidelines, 
pesticide. products containing 645 
active ingredients would be reregis- 
tered over a period of 10 years and 
beyond. These 645 active ingredients 
represent about 95 percent of the cur- 
rent volume of pesticides produced. It 
is therefore possible that workers in- 
volved in the production of products 
containing the residual 5 percent of 


active ingredients may lose their posi- 
tions. For the 15,000 workers at estab- 
lishments whose primary output is 
pesticides, a 5-percent dislocation of 
jobs would equal 750 persons who 
might be displaced. These displace- 
ments would take place over a 10-20- 
year period or at an average rate of 
38-75 positions per year. 

Under current practice, projections 
were made that products containing 
an additional 50-75 active ingredients 
would be reregistered. These addition- 
al active ingredients represent only 
about 1 percent of current pesticide 
production. Therefore, using the same 
assumptions as above, the employment 
impact of reregistration under current 
practice might lead to a dislocation of 
4 percent of 15,000 jobs or 600 persons 
over a 10-20 year period. On an annual 
basis, 30-60 jobs might be adversely af- 
fected. The incremental impact on em- 
ployment dislocation under the guide- 
lines as compared to current practice 
would be 8-15 jobs per year or a total 
of 150. These conclusions are derived 
from averages which are then applied 
to an industry structure which varies 
from small one person operations to 
large multimillion dollar chemical pro- 
duction facilities. The fine detail may 
vary, but the overall. conclusions 
should be in the correct range of im- 
pacts. 

To a large degree, the employment 
effects would be offset since the pesti- 
cides projected to be reregistered (or 
additional new products) can be ex- 
pected to substitute for products with- 
drawn from registration. Distribution- 
al effects might occur however as jobs 
at predominately small firms are lost 
while jobs at larger firms are likely to 
increase. There is no logical reason to 
believe that the jobs shifts would be 
contained in the same _ geographic 
areas. Workers in small geographically 
isolated pesticide manufacturing firms 
might need to seek other lines of em- 
ployment in their geographic area. 
The pesticide industry is a growth in- 
dustry, with sales expected to increase 
in the future at an annual rate of 
about 4 percent (EPA, February 1978, 
p. 9). Therefore, the effects of the 
guidelines on employment and plant 
utilization would tend to be offset, so 
that there would tend to be no net ef- 
fects. If pesticides were not a growth 
industry, the potential for job and 
plant losses would be much greater. 

Data limitation make it impractical 
to project the number of plant clo- 
sures which might occur as a result of 
implementing the proposed guidelines. 
Indications are that small formulating 
plants and basic pesticide production 
plants are quite flexible, allowing 
them to make adjustments so that 
actual plant closures will be mini- 
mized 
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Formulation plants have a great deal 
of flexibility since their operations are 
in essence a combination of mixing 
and packaging. Switching from formu- 
lating one active ingredient which 
might not be reregistered to an active 
ingredient (old or new) that is regis- 
tered might require no more than 
cleaning and adjusting existing appa- 
ratus. The long leadtime of the gener- 
ic standards approach to implement- 
ing the guidelines should allow suffi- 
cient opportunity for formulators to 
obtain new registrations of products 
with active ingredients that are regis- 
tered or reregistered. 

The small volume active ingredient 
‘producers would not, in most cases, be 
affected by the guidelines require- 
ments for a period of up to 10 to 15 


years. Goring (1977) uses a 20-year: 


time horizon, including development 

time, to evaluate the expected return 
- on investment in pesticide develop- 
ment. Assuming that this is the indus- 
try norm in terms of expected product 
life, then the development time, 
market time accrued to date, and the 
10 to 15 years mentioned above would 
indicate that presently registered 
active ingredients may have achieved 
their original market life expectation 
before being asked to meet the pro- 
posed guidelines data requirements. 

Plant closures are therefore not 
likely to occur in the near future. In 
the long run any such closures may 
not be distinguished from the normal 
turnover in an industry as dynamic as 
pesticide production. Furthermore, 
the industry is projected to grow at a 
rate of 4 percent or more according to 
current estimates by industry and 
other experts. 


F. CONSUMER EFFECTS 


Direct effects on consumers due to 
price increases on pesticides used by 
them have already beeb discussed 
above. This section of the report ad- 
dresses overall impact upon consumer, 
i.e., direct and indirect combined, as- 
suming all costs are passed on to the 
ultimate consumer. 

As discussed above, average annual 
total costs of implementing the guide- 
lines for home and garden uses equal 
$7.1-$10.5 million or $0.03-$0.05 per 
capita. If the costs for nonhome and 
garden uses of pesticides are added to 
these figures, the following cost im- 
pacts are projected on the average 
during the 1980’s. 


Incremental—$22-$23 million, $0.10 per 
capita. 

Including data gaps—$71-76 million, $0.32 - 
$035 per capita. 

These cost impacts, ‘while signifi- 
cant, are quite small .when compared 
. to total consumer expenditures for 
goods and services ($1.2 trillion per 
year, currently). They are also small 
when compared to the overall costs of 
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environmental cleanup and protection 
programs which are estimated to equal 
about $290 billion (over $1,300 per 
capita) for the decade 1976-85°(CEQ, 
1977). 


G. OTHER IMPACTS 


The macroeconomic (GNP, inflation, 
employment, etc.) impacts of the 
guidelines are projected to be insignifi- 
cant. Inpacts in the range of $100 to 
$125 million per year (0.008-0.01 per- 
cent of GNP) are clearly insignificant 
to the overall economy in terms of 
production, employment, inflation, 
savings, investment, etc. Impacts are 
significant only at the sector level and 
very often merely _ distributional 
rather than net overall impacts. Cer- 
tain products or firms are disadvan- 
taged compared to others, but on the 
average losses and gains would tend to 
be nearly equal. 

Impacts on energy and other searce 
mineral resources are not likely to be 
significant. Overall pesticide produc- 
tion and use would remain largely un- 
affected thus no overall net effects 
would be expected. Problems would be 
solved generally by short term adjust- 
ments among producers and users of 
pesticides, apart from the minor use/ 
small volume pesticide problem which 
would only be aggravated (not caused) 
by implementing the guidelines. Spe- 
cial research training and extension 
efforts may be needed to minimize 
these problems and are already in 
place to some extent. 

Implementation of the guidelines as 
discussed in this report assumes that 
the various data requirements can be 
met by research and data gathering 
activities on a scale substantially 
above current levels, i.e., doubling. 
There are potential .constraints on 
conducting the needed R. & D. in the 
time frames indicated. For example, 
there could be shortages in personnel 
and facilites to conduct requred toxi- 
cology and environmental effects re- 
search. The Office of Pesticide Pro- 
grams is in the process of obtaining 
contractor effort to assist in evaluat- 
ing this matter. This effort could be 
quite important inasmuch as demands 
for such research are increasing in 
other related program areas. 

The testing industry should be an- 
ticipating the trend toward increased 
safety testing of chemicals from not 
only the Office of Pesticides, but also 
Office of Toxic Substances in EPA, 
Occupational Safety and Health Ad- 
ministration (OSHA), Food and Drug 
Administration (FDA), Consumer 
Product Safety Commission (CPSC), 
etc. The phasing of the proposed 
guidelines requirements over a period 
of more than 10 years will allow the 
testing industry opportunity to 
expand to fill the expected increase in 
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demand for safety testing of chemi- 
cals. 

The Office of Pesticide Programs in- 
tends to continue its policy of allowing 
registrants sufficient time to secure 
testing facilities when constraints 
exist. For reregistration, the regis- 
trants are allowed to continue to pro- 
duce and market their products until 
the needed data are generated. The 
proposed guidelines are designed to 
generate data on scientific bases to 
evaluate the potentiasl risks of pesti- 
cide products. There is no administra- 
tive policy or statutory mandate that 
data requirements under FIFRA 
should be limited due to short term 
shortages in laboratory facilities when 
shoratages are fully expected to abate 
and cause no hardships on registrants. 

The Agency is a member of the 
Interagency Regulatory Liaison Group 
(IRLG) composed of EPA, FDA, 
OSHA, and CPSC. Through the orga- 
nization, coordination of testing re- 
quirements for chemicals across these 
agencies would be expected to ensure 
that priorities are established for the 
testing of chemicals. 


VIII. Lrm1TaTIONS OF ANALYSIS 


This report of projected economic 
impacts from subparts B, D, E, and F, 
of the guidelines for registering pesti- 
cides under FIFRA is not in as great 
detail as would be preferred. Data 
bases are weak in several areas. While 
the guidelines are being proposed, fur- 
ther generation of data and analysis is 
being undertaken by the agency. 
Major limitations of the existing anal- 
ysis are as follows: 

1. Costs are projected on estimated 
average unit costs of tests which will 
vary in practice considerably. around 
averages depending on the specific cir- 
cumstances of proposed registrations 
of a pesticide product. Although best 
available data from private labs, pesti- 
cide producers, Government labs, EPA 
personnel, and consultants were uti- 
lized in making cost estimates, there is 
a high degree of uncertainty as to the 
actual average costs. This is particu- 
larly true because of opportunities for 
waiver of requirements which will 
occur,on a case-by-case basis and op-~ 
portunities for reducing requirements 
for minor use pesticides as provided 
for in proposed amendments to 
FIFRA under consideration by the 
Congress at the present time. During 
the period for which the guidelines 
are being proposed, EPA is conducting 
further analysis of the unit costs of 
the various tests and data require- 
ments. Contractor support is planned 


_ for these efforts. 


2. The analysis assumes that the var- 
ious data requirements and tests can 
be met under the registration scenar- 
ios during the 1980’s in the absence of 
significant constraints on generation 
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of such data and tests due to scarcities 
in laboratory facilities and/or analyt- 
ical expertise. Limited data are pres- 
ently available on the capacity of such 
research facilities and expertise. Inas- 
much as implementation of the guide- 
lines would result in substantial in- 
creases in pesticides R. & D., and lim- 
ited data are available on the capacity 
of these industries to meet such re- 
quirements, the Agency is conducting 
an analysis of this matter, with con- 
tractor effort during the upcoming 
months. 

3. Economic profile data are limited 
with respect to pesticide producers, 
formulators, and users, particularly 
the latter two groups. The analysis re- 
flects economic impacts largely on an 
ageregate basis and on the average for 
these groups. It lacks detail with re- 
spect to specific impacted segments 
and categories, for which impacts may 
vary: greatly. Some sectors or groups 
could be much more seriously affected 
than the average. For that reason, fur- 
ther analysis is being made of this 
matter also by the Agency with con- 
tractor effort. In addition, the Agency 
is specifically requesting input as to 
such impacts in connection with the 
proposed guidelines. Such inputs and 
comments will be taken account of in 
préparation of the final economic 
impact analysis. 

4. The two scenarios for implementa- 
tion of the guidelines in connection 
with a generic standards program 
during the 1980’s provide only rough 
approximations of economic impacts 
during.that period. It is possible at 
this time to project with precision the 
actual costs and impacts because such 
detailed plans over the period have 
not been prepared. Even if they were, 
they would be subject to considerable 
change due to the time period in- 
volved. The Agency believes that the 
two scenarios presented are indicative 
of the range of most likely implemen- 
tation scenarios during the 1980’s. No 
attempt was made to estimate econom- 
ic impacts on an annual basis beyond 
the 1980’s during which reregistration 
of existing pesticides would be expect- 
ed to be completed. 

5. Projections: of the number of new 
active ingredients and formulations to 


be registered during the 1980’s are 
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mere linear projections from recent 
years. It is impossible that the esti- 
mate of 15 new active ingredients per 
year could be significantly underesti- 
mated or overestimated. The Agency is 
conducting further analysis of re- 
search and development trends in the 
pesticide industry, including financial 
outlook information. This analysis will 
be available during the upcoming 
months. 


6. Impacts of the proposed guide- 
lines on minor use pesticides as well as 
small volume active ingredients are 
analyzed in the- current analysis but 
will be subjected to further analysis in 
the future. Particular attention will be 
paid to the availability of pesticides 
for minor uses and substitues for small 
volume active ingredients which may 
no longer be economic with full imple- 
mentation of the guidelines over the 
decade of the. 1980’s. Further atten- 
tion will be paid to potential plant clo- 
sures and attendant economic and 
community impacts. 


7. The current analysis does not con- 
sider economic impacts the guidelines 
could have upon the extent to which 
pesticide research and development 
and production activities are carried 
out in this country as compared to for- 
eign nations. Attention will be focused 
on this matter as appropriate depend- 
ing upon comments received on this 
analysis and further review the 


Agency has undertaken on _ this 


matter. 
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APPENDIX A—SouRCES OF CosT ESTIMATES 


The cost of a test or data submission de- 
scribed in the guidelines will generally vary 
with the product being tested. For this anal- 
ysis, cost estimates for a typical product 
were sought. Sources of cost estimates in- 
clude pesticide producers, private contract 
laboratories, government laboratories, and 
OPP personnel. Tables A-1 through A-5 list 
the sources of test costs used in this analy- 
sis. When several estimates for a single test 
were available, an average figure was de- 
rived. The costs used should not be inter- 
preted as the figures for all products. They 
are only representative costs. For any single 
product the actual cost could be higher or 
lower than the costs provided. 

Another point to be remembered is that 
the estimates will vary in accuracy depend- 


ing on the degree to which the test is stan- . 


dardized. For example, the cost of a hy- 
drolysis test in environmental chemistry 
will be more accurate than a field test in the 
fish and wildlife hazard area. 

The analysis also includes estimates on 
the costs of tests under current practice. 
Some of these costs differ from the costs of 
tests as described in the guidelines. The 
costs under current practice were estimated- 
by OPP personnel. 
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A-1 


Sources of Cost Estimates for Product Chemistry 
Requirements under Guidelines 





Source(s) of Estimate 
Estimated Private Pesticide Gov't. OPP 
Guidelines Cost Lab(s) Producer(s) Lab(s) Personnel 
Requirement ($) 








Manufacturing Process 

Description (MUP) 1,100 
Manufacturing Process 

Description (Form) 1,000 
Theoretical Discussion 

(MUP and Form) 100 
Development of Methodology 

for Analytical Assay 

(MUP) 60,000 
Devlopment of Methodology 

for Analytical Assays 

(Form) 160,000 
Develop of Methodology 

For Analytical Assay 

on Formulated Products 

Produced by Integrated 

System (Form) 
Sample Analysis 

(MUP and Form) 1,600 
Physical/Chemical Properties 

(MUP and Form) 1,600 





A-2 


Sources of Cost Estimates for Environmental 
Chemistry Tests Under Guidelines 





Source(s) of Estimate 
Estimated Private Pesticide Gov't. OPP 
Guidelines Cost Lab(s) Producer(s) Lab(s) Personnel 
Requirement (S$) 








Hydolysis 12,000 
Photodegradation 20,000 
Aerobic Soil Metabolism 29,000 
Anaerobic Soil 1/ 

Metabolism 29, 000— 
Araerotic Aquatic j 

Metabolism 25,000 
Aerobic Aquatic 

Metabolism 25,000 
Effects of Pesticides 

on Microbes 28,000 
Effects of Microbes 

on Pesticides 28,000 
Activated Sludge 

Metabolism 15,000 
Leaching 10,000 
Volatility 7,500 
Adsorption/Desorption 7,500 
Water Dispersal 16,000 
Field Dissipation-Soil 29,000 
Field Dissipation-Water 21,000 
Forest Dissipation 50, 000 
Combination & Tank Mix 9,000 
Long Term Study 20, 0007) 
Rotational Crop 20, 000— 
Irrigated Crops 20,000 
Fish Accumulation 20,000 


OS OS DS OS OOS OS OO 
DS PS PS OG OS OOS OS OS OS 
OS 6 PS Od OS OS OS OOS 


oS PS 





In addition to aerobic soil metabolism 
In addition to Field Dissipation-Soil 
Assume 4 crops 
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A-3 


Sources of Cost Estimates for Special 
Chemistry Requirements under Guidelines 





Source(s) of Estimate 
Estimated Private Pesticide Gov't. OPP 
Guidelines Cost Lab (s) Producer(s) Lab(s) Personnel 
Requirement ($) 








Residue Analysis 

on Green Tobacco 50,000 
Residue Analysis 1/ 
. on Dry Tobacco 20, 000— 
Residue Analysis 

in Smoke Including 2/ 

Pyrolysis Products 80,000— 





1/ In addition to residue analysis on green tobacco 


2/ In addition to residue analysis on green and dry tobacco 


A-4 


Sources of Cost Estimates for Fish and 
Wildlife Hazard Tests under Guidelines 





Source(s) of Estimate 
Estimated Private Pesticide Gov't. OPP 
Guidelines Cost Lab(s) Producer(s) Lab(s) Personnel 
Requirement ($) 








Avian LD 50 1,500 
Avian Dietary LC50 2,000 
Mamalian Acute 

Toxicity 1,000 
Avian Reproduction 24,000 
Small pen Study 12,000 
Large Pen Study 25,000 
Field Test 50,000 
Fish Acute LC50 750 
Acute Toxicity to 

Aquatic Invertebrates 360 
Acute Toxicity to 

Estuarine & Marine 

Organisms 


Fish Reproduction’ or 

Invertebrate 

Life-cycle. 11,500 
Fish Life-cycle 40,000 
Aquatic Organism 

Toxicity & Residue 20,000 
Simulated or Actual 

Field Testing for 

Aquatic Organisms 200,000 
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Table A-5 


Sources of Cost Estimates for Human and 
Domestic Animal Hazard Evaluations 





Estimated Sources of Estimate 
Guidelines Cost Private Pesticide Gov't OPP Personnel/ 
Requirement ($) Lab(s) Producer(s) Lab(s) Consultant 








Acute Oral 700 
Acute Dermal 650 
Acute Inhalation 750 
Primary Eye Irr. . 550 
Primary Dermal Irr. 400 


Dermal Sensitization 400 
Acute Delayed Neurotoxicity 5,000 
Subchronic Oral Dosing 75,000 
21-day Dermal Tox. 20,000 
90-day Dermal Tox 25,000 


Subchronic Inhalation 12,000 
Subchronic Neurotoxicity 12,000 
Chronic Feeding 150,000 
Oncogenicity 162,000 
Teratogenicity 30,000 


Reproduction 30, 000 
Mutogenicity 55,000 
Metabolism 14,000 
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APPENDIX B—MARKET SHARE PROFILE DATA 
Table B-1 


Cumulative Market Shares for Active Ingredients, 
Not Including Various Salts and Esters Which Are Registered 





Cumulative 1/ 
Percent of Number of Active Ingredients— 
Sales by 2/ 3/ 

Type Insecticidey Herbicides— Fungicides 








10 


420 240 





Does not distinguish the various salts and esters which are also 
registered except on the 100% of sales line. 

Includes nematicides 

Includes plant growth regulators 


Table B-2 


Selected Cumulative Market Shares for 
Active Ingredients Including Associated Salts and Esters 





Cumulative 


Percent of Number of Active Ingredients (Sales Volume in Millions) 
Sales by 2/ 


Type Insectic LS Herbic ides?! Fungicides Total SSF 








20($72) 


30($570) 


125($1,832) 
75($1,190) 


420($760) 410($1,590) 240($110)  1070($2,460) 





Includes counts of salts and esters which are also registered. 
Includes nematicides 


Includes plant growth regulators 


Table B-3 


Average Sales Volumes for Active Ingredients 





Average Sales Per 
AI 1/ ($000's) 
e 


Insecticides 
Largest 19,000 


Remaining . 487 
Total 1,810 


Herbicides 
Largest 
Remaining 
Total 

Fungicides 
Largest 
Remaining 
Total 


Summation 


125 
945 
1,070 





y AI - Active Ingredient 
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APPENDIX C—DERIVATION OF Cost FIGURES 
IN TABLES 17 AND 18 


The cost of test data will vary with the 
chemical and with the anticipated use pat- 
tern. Generally, pesticides used in agricul- 
ture on food crops will require the most in- 
tensive and expensive data because of the 
potential human ingestion through residues 
and the more likely broader environmental 
impacts. A review of the tests outlined in 
the guidelines indicated that at the upper 
end, data costs would average $950,000 for 
pesticides with broad food crop uses. This 
figure would include the more expensive 
longer term feeding studies required for 
human hazard evaluation. At the lower end 
an average of $200,000 would be expended 
for all data required. This figure would gen- 
erally not include the more expensive toxi- 
cology and environmental studies. Pesticides 
requiring data costing $200,000 would ordi- 
narily not have food crop uses and would 
have more limited use patterns. The remain- 
ing pesticides with assorted use patterns 
would fall in the range $200,000 to $950,000, 
on the average. If the same approach were 
applied under current Agency practice, the 
range would be $150,000 to $700,000 (see 
tables C-2 and C-3). 


Table C-1 provides estimates of the 
number of active ingredients expected to 
need the varying dollar amounts of data as- 
suming that all currently registered prod- 
ucts are considered. Figures are given in 
terms of both guidelines and current prac- 


tice. The approach used to develop the 
breakdown was to apply the highest costs to 
the first 300-350 active ingredients, which 
would cover the pesticides use by the agri- 
cultural sector (see table C-2). Then the 
costs were reduced to the minimum levels in 
such a way as would provide a weighted 
average data cost which approximated the 
figures in the cost analysis of this report 
(see table C-3). 

The figures in table C-1 must be adjusted 
to reflect the value of data which has been 
submitted to the Agency and would be ac- 
ceptable under the guidelines. It was esti- 
mated in the cost analysis that 16 percent of 
the vaiue of data required by the guidelines 
has been submitted to the Agency. In terms 
of the data cost of current practice, the data 
submitted would be 21 percent of the total 
value. Table C-4 provides the adjusted fig- 
ures. 

The figures in C-4 are then further ad- 
justed to add in the cost of test data on for- 
mulations made from the active ingredients. 
The cost anlaysis indicated that for an 
active ingredient use in agriculture, the ad- 
ditional testing costs would add 25 percent 
under current practice and 40 percent under 
the guidelines. Table C-5 provides these ad- 
justed figures. 

These costs are then assumed to be in- 
curred over a 4-year time period. Then 25 
percent of the costs from table C-5 are used 
in tables 17 and 18 to provide the basis for 
calculating the annual expense to the pesti- 
cide industry. 
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Table C-1 


Expected Cost of Data for Active Ingredients 
Under A Generic Standard Scenario 





Number of Cost of Data 
Active Ingredients Current Practice Guidelines 
-- $ 000's 














First 150 700 950 
Next 150 600 800 
4 150 450 500 
150 250 300 

150 200 300 

150 150 200 

150 150 200 

150 150 200 


150 150 200 
Last 110 150 200 


Total 1,460 





Table C-2 


Costs to Meet Guidelines, Current Practica, and 
Data Gaps for Typical Agricultural Pesticide Active Ingredient 





Percent of Data Cost of Data 
Costs ‘ Cost. Yet to Be Yet to Be 
Area 2 Current Guidelines Difference Incurred Incurred 


Guidelines ~ 








Product Chemistry $ 57,000 $ 67,000 $10,000 50 $ 33,500 
Environmental Chemistry $225,000 $225,000 $ 0 95 $213,750 


Fish and Wildlife $ 50,000 $ 75,000 $25,000 $ 67,500 


Human Hazard $350,000 $600, 000 $250,000 50 $300,000 . 


Total $682, 000 $967,000 $285,000 $614,750 
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Table 


C-3 


Costs to Meet Guidelines, Current Practice, and 
Data Gaps for Average Pesticide Active Ingredient, 
All Use Patterns 
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Percent of Data 


Cost of Data 









































Guidelines Costs Cost Yet to Be > Yet to Be 
Area Current Guidelines Difference Incurred Incurred 
Product Chemistry 
+ Special Chemistry $ 57,000 $ 67,859 $10, 000 50 $ 33,500 
Environmental Chemistry $131, 228 $131,228 $ 0 95 $124,700 
Fish and Wildlife $. 9,475 $ 12,924 $ 3,449 95 $ 12,300 
Human Hazard $ 84, 466 $169, 267 $78,611 75 $125,000 
Total $282,169 $381,278 $92,060 79 $295,500 
_ Table C-4 
Expected Data Cost Subtracting Value 
of Data Already Submitted 
Number of Cost of Data 
Active Ingredients Current Practice Guidelines 
-- $ 000's 
First 150 550 800 
Next 150 475 675 
” 150 350 420 
a 150 200 250 
” 150 160 250 
150 120 170 
ee 150 120 170 
i 150 120 , 170 
is 150 120 170 
= 150 120 170 
Last 110 ‘ 120 170 
Total 1,460 
Table C-5 
Net Data Cost Including Data 
for Corresponding Formulations 
Number of .Cost of Data 
Active Ingredients Current Practice Guidelines 
$ 000's 
First 150 685 1,120 
Next 150 595 945 
* 150 438 588 
4 150 250 350 
- 150 200 350 
- 150 150 238 
- 150 150 238 
es 150 150 238 
hi 150 150 238 
Last 110 150 238 
Total 1,460 
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APPENDIX D—BENEFITS To BE DERIVED FROM GUIDELINES REQUIREMENTS AND RATIONALE FOR INCREMENTAL CHANGES 


Table D-l 


Benefits to be Derived from Guidelines 
Requirements and Rationale for Incremental Changes 








Guidelines Subpart 
and Section 


Comparison of Current Practice 
and Guidelines Requirements 
Benefit of Data When Required Level of Data 
Requirement (No. of Chem. / (Scope/Rigor) 
- Products) 





Rationale for Incremental 
Guidelines Requirements 








y 
Product ct lem istry 
Description of manufacturing 


process (163.61-4) 


Discussion of unintentional 
ingredients (163.61-5) 


Declaration and_certification of 


ingredient limits (163.61-6) 


Product analytical methods and 
data (163.61-7) 


a 


Physical and chemical properties 
(163.61-8)- 


Special Chemistry Requirements 





Pesticides on tobacco (163.64-1) 


To assure the Agency that a Increase Increase 
thorough and diligent effort 

to anticipate ingredients 

(intentional and uninten- 


tional) has been made 


To anticipate impurities 
(e.g., dioxin in 2,4,5-T) 
which could create un- 
reasonable risks to the 
environment 


Variance in the composition 
of a product outside of 
certain limits can reasonably 
be expected to change the 
efficacy and potential risk 
of products., The Agency 
intends to control this 
variance by registering only 
those products whose compo- 
sition can be stably pro- 
duced and maintained. 

The Agency has need for Increase 
methodologies (analytical 

or otherwise) to determine 

the kind and levels of ingre- 

dients in products. These 

methodologies are used in 

enforcement of FIFRA and in 

determining the registerability 

of pesticide products. Also, 

the Agency needs the results 

of these methodologies as 

applied to samples of the 

Products for comparative 

purposes. 


Increase 
° 


Physical and chemical 
Properties such as boiling 
point would be used to con- 
firm the description of the 
manufacturing process; others 
would be used to evaluate 
hazard potential, such as 
flammability; and finally 
others sueh as odor would be 
helpful in identifying the 
causative agents in accidental 
poisoning. 


{Increase Increase 


Use of pesticides on tobacco 
does not require a tolerance 
or exemption from tolerance. 
Data are, however, needed to 
assess the exposure of man to 
pesticide residue upon the 
consumption of tobacco. 


Unintentional impurities may occur at any 
stage of manufacturing or packaging. A 
more complete process description is 
therefore needed. Some additional pro- 
ducts are covered since some formulated 
products are produced themselves from 
formulated products. 


This is a new requirement added because 

of past experience with impurities such as 
dioxins and nitrosamines. This require- 
ment would allow a review of potential 
risks which might occur because of unin- 
tentional ingredients in products. 


This is a new requirement added to allow 
the manufacturer to certify the limits 
on the levels of active ingredients, 
inerts, and impurities to be in 
compliance with the requirements to 
accurately label their products’ compo- 
sition. 


The "when required" has been increased to 
cover products reformulated from other 
formulated products since changes in the 
composition could occur. The level of 
rigor has been increased to reflect more 
current scientific methods of analytical 
chemistry. Also, analysis of five 
samples are now required as opposed to 
one before, to measure the variance of 
results likely to be obtained. 


This requirement has been extended to 
cover products reformulated from other 
formulations. An octanol/water . 
partition coefficient has been added 
as a measure of a chemical's lipid 
solubility. 


There are no changes over current 
requirements for this section. 
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Table D-1 (Cont'd) 





Guidelines Subpart 
and Section 


Comparison of Current Practice 
and Guidelines Requirements 





Benefit of Data 
Requirement 


When Required Level of Data 
(No. of Chem./ (Scope/Rigor) 
Products) 


Rationale for Incremental 
Guidelines Requirements 





Environmental Chemistry 


Physico-chemical degradation 
(163.62-7) 

- hydrolysis 

- photodegradation 


Metabolism (163.62-8) 

- aerobic soil * 

- anaerobic soil 

- anaerobic water 

- aerobic aquatic 
effects of microbes 
on pesticides 
effects of pesticides 
on microbes 
activated sludge 


Mobility (163.62-9) 

- leaching 

- volatility 

- adsorption/desorption 
- water dispersal 


Field dissipation (163.62-10) 
soil 
water 
ecosystem 
combination and tank mixes 
long term study 


Accumulation (163.62-11) 
= rotational crop 

- irrigated crop 

- fish 

- special studies 


Degradation studies are used 
to determine the rate of 
decomposition and identifica- 
tion of pesticide residues 
which are formed through the 
action of sunlight or water 
on a product. The fate of 
these residues help to 
evaluate the hazard potential 
of -pesticides. 


Pesticides introduced into the 
environment can be transformed 
by metabolic means. Metabolic 
processes can occur in soil and 
in water. Metabolism data are 
needed to evaluate the fate 

of pesticides in the environ- 
ment under aerobic and anaerobic 
conditions in both soil and 
water. Additionally, pesti- 
cides may enter wastewater 
treatment facilities. It is 
necessary to evaluate the 
effects of pesticides on 
activated sludge use in treat- 
ment plants. 


Mobility studies are used to 
evaluate the movement of 
pesticide residues in the 
environment. Such movement 
May cause contamination of 
the food web (including 
nontarget crops), loss of 
useable land and water 
resources, and habitat loss 
for wildlife. Leaching, 
volatility, adsorption/ 
desorption, and water dis- 
persal were selected as 
commen measures of pesticide 
mobility. 


Field studies determine 
pesticide dissipation and 
mobility in the environment 
which may differ from rates 
observed under laboratory 
conditions. Data from these 
Studies are needed to assess 
the potential hazards for 
reentry into treated areas, 
residues in rotational crops, 
residues in the food web, 
and contamination of land 
and water resources. 


Pesticides introduced into 
the environment may enter 
and accumulate in food webs. 
Studies in this section will 
determine this accumulation 
in rotational crops, 
irrigated crops and fish. 


There are no changes over current 


‘ practice for this section. 


There are no changes over current 
practice for this section. 


There are no changes over current 
practice for this section. 


There are no changes over current 
practice for this section. 


There are no changes over current 
practice for this section. 
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Table D-1 (Cont'd) 





Guidelines Subpart 
and Section 


Benefit of Data 
Requirement 


Comparison of Current Practice 
and Guidelines Requirements 
When Required Level of Data 
(No. of Chem./ (Scope/Rigor) 

Products) 





Rationale for Incremental 
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Razard Evaluation: Wildlife 
and Aquatic Organisms 








Avian single dose Leo (163. 71-1) 


Avian dietary LC. (163. 71-2) 


Mammalian acute toxicity 
(163. 71-3) 


Avian reproduction (163. 71-4) 


Simulated and actual field 
testing (163.71-5) 


Fish acute LC. 9 (163. 72-1) 


Acute toxicity to aquatic 
invertebrates (163.72-2) 


This test measures the single 
dose level of a pesticide which 
would produce mortality in 
birds. This is an input to 
evaluate the potential hazard 
to birds from a single inges- 
tion of a pesticide or pesti- 
cide contaminated food. 


This test measures the dose 
level of a pesticide which 
would produce mortality in 
birds over a feeding period 
of several (5) days. These 
data are used to evaluate the 
hazard to birds of dietary 
exposure to pesticides. 


This test measures the single 
dose level of pesticide which 
would produce mortality in wild 
mammals such as deer. These 
data are used to evaluate the 
potential hazard to wild 
mammals from a single ingestion 
of a pesticide or pesticide 
contaminated food. 


This test measures the effects 
of exposure to pesticides on 
avian reproduction. Pesticides 
which persist in the environ- 
ment have the potential to dis- 
rupt reproduction in birds.” 
This. test is an input to 
evaluate thie hazard. 


Pield testing provides data 
which more clearly identify 
potential hazard to birds and/ 
or mammals. This testing can 
answer questions raised by 
ambiguous results from labor- 
atory testing, or it may be 
used to evaluate impacts on 
non-target species under actual 
pesticide use conditions. 


This test measures the pesti- 
cide concentration in water 
which will produce mortality 
in fish. These data are used 
to evaluate the potential 
hazard which pesticides 
entering water may cause to 
fish. 


This test measures the pesti- 
cide concentration in water 
which will produce mortality 
in aquatic invertebrates such 
as mayflies. These data are 
used to evaluate the impacts 
on invertebrate species, which, 
if affected, might disrupt the 
aquatic ecosystem. 


Increase Increase 


Increase 


Increase 


Increase 


There are no changes from current 
requirements for this test. 


There are no changes from current 
requirements for this test. 


Agency experience has identified 
additional insecticides for which 
these data are needed. 


Agency experience has identified 
additional insecticides, fungicides, 
and herbicides which are now 

thought to pose risk to avian re- 
production. 


Agency experience has identified 
additional pesticides in all classes 
for which field testing data would 
provide a more supportable scientific 
basis for decision making. 


Additional tests on formulated pro- 
ducts are being required because of 
increasing concerns about the differ- 
ences in toxicity among formulations 
which contain different inerts. 


There are no changes from current 
requirements for this test. 
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Acute toxicity to estuarine and 
marine organisms (163. 72-3) 


Embryo-larvae and life-cycle 
studies of fish and aquatic 
invertebrates (163.72-4) 


Aquatic organism toxicity and 
residue study (163.72-5) 


Simulated or actual field 
testing for aquatic organisms 
(163.7}-6) 


Hazard Evaluation: Humans and 
Domestic Animals 





Acute studies (163.81-1, -2, -3) 
- acute oral toxicity 
- acute dermal toxicity 
acute inhalation toxicity 
primary eye irritation 
dermal sensitization 
acute delayed neurotoxicity 


This test measures the effects Increase 
of pesticides in an estuarine 

or a marine environment. This 

is an input to evaluate the 

potential hazard of pesticides 

to fish, crab, shrimp, 

molluscs, etc. 


Increase 


This test provides the Agency 
with data on the long term 
effects of pesticides on fish 
and other water inhabiting 
organisms. 


Increase 


‘This test will provide data on Increase 


the effects on non-target 
organisms of pesticides applied 
te or expected to enter water 
bodies. Particular attention 
is paid to the build-up of 
pesticide residies in the 
aquatic food chain. 


Field testing provides data 
which more clearly identify 
potential hazard to aquatic 
life than can sometimes be 
produced in a laboratory. 
When laboratory findings in- 
dicate potential risks, then 
field testing can provide data 
under actual environmental 
conditions which may confirm 
or refute the laboratory 
findings. 


Increase 


Data from these sections 

are used to determine the 
relative toxicity of compounds, 
how pesticides cause toxic effects, 
and the proper design for longer 
term studies. Other uses for 

this data include issuance of 
RPAR's, classification of pesti- 


Increase Increase 


. cides for restricted or general 


use, and label warnings of hazard. 


The test proposed now includes the 
addition of marine fish. Additional 
products are to be tested because of 
the Agency's concern with plant 
effluents and run-offs. 


Additional chemicals will require 

this test primarily because of con- 
cern that disinfectants in waste 
water find their way into water bodies 
and have the potential for producing 
hazardous effects on fish and other 
aquatic organisms over a long period 
of time. 


The increase in the number of 
chemicals to be tested-reflects the 
increasing concern over the build- 
up of persistant pesticides in the 
food chain. ‘ 


r 

Agency experience, especially with 
disinfectants, has indicated that a 
few additional chemicals would need 
this test. 


Increases in the scope or rigor of 
acceptable test protocols on scien- 
tific grounds are proposed for acute 
dermal toxicity and acute inhalation 
toxicity tests. The changes are to 
allow a better measure of the statis- 
tical significance of the test results. 
Tests are now required for acute oral 
and acute dermal toxicity when the 
technical grade active ingredient 
differs from the manufacturing-use 
product. These changes are to deter=- 
mine if the inert ingredients in the 
manufacturing-use product alters the 
toxicity. A requirement to measure 
the oral toxicity of the use dilution 
for some products used in the home 
was added because of concern over 
accidental poisonings in the home. 
Finally, all manufacturing-use pro- 
ducts are proposed to bé tested for 
dermal sensitization as opposed to a 
few under current practice. This 
change reflects a concern for pesticide 
production worker safety. 
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Subchronic testing (163.81-1, -2, 
-3, -4, -5) ; 
- subchronic oral dosing 
- subchronic 21-day dermal 
toxicity 
subchronic 90-day dermal 
toxicity 
subchronic inhalation 
toxicity 
subchronic neurotoxicity 


Chronic testing (163.83-1, -2, 
-3, -4) 
chronic feeding study 
oncogenicity studies 
teratogenicity studies 
reproduction study 


Mutagenicity testing 
(163.84-1, -2, -3, -4) 


Special testing (163.85-1) 
- general mecabolism study 


These sections provide data Increase Increase 
on results of repeated ex- 

posure through various routes. 

These data also serve to 

identify target organ and 

to establish dose levels for 

life-time or chronic studies. 

Finally these data are used 

to compare the toxicity of 

pesticides according to the 


route of exposure. 


These sections describe tests Increase Increase 
for detecting adverse effects 
from lifetime exposure to a 
pesticide. Focus is on detec- 
tion of malignant and benign 
tumors, birth defects, feto- 
toxicity, decreased fertility, 
premature delivery, smaller 
offspring, and other chronic 
effects. These tests are 
required on pesticides likely 
to be ingested through various 
routes of exposure by the 
human population. 

These sections provide data Increase 
on the mutagenic potential of 

pesticides. Through regulation, 

the Agency would decrease 

human exposure to chemicals 

shown to cause genetic mta- 

tions. 


These studies will provide 
data on how a pesticide moves, 
changes, or accumulates in the 
mammalian system. These data 
are designed to identify pesti- 
cide metabolites in mammals 
and provide a basis for eval- 
uating the chronic effects of 
pesticides on humans. The 
metabolites formed in an 
animal system may differ from 
those formed in the environ- 
ment. Metabolism studies are 
therefore needed in addition 
to the tests under environ- 
mental chemistry. 


Increase 


The 90-day dermal toxicity study is 
prepared to be newly added for pesti- 
cides which are purposely applied to 
human skin. Systemic toxicity 
effects can then be measured in 
similar fashion to a subchronic oral 
study. The 21-day dermal toxicity is 
proposed to cover more chemicals than 
under current practice because of in- 
creasing concern over applicator and 
worker exposure. The protocol for 
the subchronic inhalation has been 
expanded with a significant cost in- 
crease to cover inhalation exposures 
which are long or almost continuous. 
A subchronic neurotoxicity test has 
been newly added to obtain further 
data on those chemicals which produced 
nervous system effects in the acute 
delayed neurotoxicity test or other 
studies. Under current practice the 
longer term neurotoxocity effects are 
not now evaluated in a special study. 


The scope and rigor of the chronic 
testing area is proposed to be in- 
creased to reflect more stringent 
scientific standards accepted today. 
These standards include additional 
test animals and dosing levels, and 
longer test ‘periods to provide in- 
creased statistical reliability and 
better data bases for extrapolation of 
the results. 


Currently the Agency is requiring 
mutagencity testing on pesticides 
which may leave residues on food or 
feed crops. This section is proposed 
to be extended to cover additional 
pesticides to which humans may be 
exposed through routes other than food. 


Currently the Agency is requiring 
metabolism studies on pesticides which 
may leave residues on food or feed 
crops. This section is proposed to 

be extended to cover additional pesti- 
cides which humans may receive exposure 
through other routes. Exposure through 
non-food routes can also add a pesticide 
burden to the body. 
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APPENDIX E—ExXceRPT FROM SECTION II-A IN 
PREAMBLE TO SUBPART F ENTITLED “TEST 
SUBSTANCE.”” THIS SECTION PROVIDES AN 
EXAMPLE OF ALTERNATIVE APPROACHES CON- 
SIDERED IN DRAFTING THE PROPOSED GUIDE- 
LINES 


The majority of the other tests in this 
proposal are subchronic and chronic studies, 
and the guidelines would generally require 
that they be performed with the technical 
grade of each active ingredient in the prod- 
uct. The decision to routinely require inter- 
mediate and long-term toxicity testing only 
on technical chemicals is based both on the 
Agency’s experience in reviewing the toxic- 
ity of the ingredients of pesticide products 
and on economic considerations. 

Pesticide products contain many different 
kinds of ingredients. Every pesticide con- 
tains at least one pesticidally ‘‘active ingre- 
dient,” which by definition produces toxic 
or behavior-altering effects in one or more 
organisms exposed to the chemical. The or- 
dinary commercial production of pesticidal- 
ly active ingredients usually introduces 
manufacturing impurities or byproducts 
which may also be toxic. Other chemical 
substances called “inert ingredients’! are 
deliberately added during the formulation 
of an end-use product to improve the useful- 
ness of the pesticide, reduce its hazard to 
users, to dilute the chemicals, to stabilize 
the ingredients, and for several other rea- 
sons. An “inert ingredient’ may bring its 
own impurities or may react with other in- 
gredients or packaging materials to produce 
new impurities. Finally, some pesticides are 
somewhat unstable and over time may par- 
tially degrade to form still more substances. 


'The term “inert ingredient” is defined by 
FIFRA § 2(m) and refers to any ingredient 
in a product which is pesticidally inactive. 
These substances, however, are not neces- 
sarily nontoxic, nor are they necessarily bio- 
logically or chemically inert. 


PROPOSED RULES 


EPA recognizes that any of the ingredi- 
ents in a pesticide product could be toxic to 
man or other beneficial organisms. Experi- 
ence, however, has shown that, with some 
notable exceptions, the active ingredients 
and associated manufacturing impurities 
are of greatest concern. These impurities, 
together with the active ingredient, make 
up what is usually considered the ‘“‘technical 
chemical.” Thus, testing the technical 
chemical is consistent with that experience. 

Comments already received recommend 
that subchronic and chronic studies be per- 
formed on technical chemicals and on each 
formulated product, as well. The basis for 
this recommendation is that ingredients in 
an end-use product, other than the active 
ingredient, may pose- risks to man and the 
environment. Moreover, testing the formu- 
lated product would detect effects caused by 
the synergistic. (or other) interaction of dif- 
ferent ingredients. These effects would not 
be evaluated by testing each ingredient sep- 
arately.? Another alternative: has been pro- 
posed: That data from subchronic and 
chronic tests be derived from tests with 
each ingredient in a pesticide product, not 


?The acute oral, dermal, and inhalation 
toxicity studies, § 163.81-1 through -3, are 
designed to detect some synergistic or other 
interactions between ingredients in a pesti- 
cide. Under these sections, data must be 
submitted on the LDs. and LCs. of each 
active ingredient in a pesticide product, as 
well as the manufacturing-use or formulat- 
ed product, itself. If the toxicity of the 
product exceeds the additive toxicity of the 
individual active ingredients, further testing 
may be required to determine the source of 
the enhanced toxicity. Such additional tox- 
icity could result either from the independ- 
ent toxicity of an inert ingredient or from 
the interaction of ingredients in the formu- 
lation. 


39697 


merely the active ingredients. This alterna- 
tive would require testing of each deliber- 
ately added inert ingredient in a product, 
and possibly each impurity. This testing - 
scheme, however, would not identify toxic 
effects resulting from the interaction of two 
different ingredients. 

EPA considers both of these alternatives 
economically prohibitive. Over 30,000 for- 
mulated products are registered; they con- 
tain approximately 1,450 different active in- 
gredients, and a comparable number of de- 
liberately’ added inert ingredients. By ex- 
tending the data requirements for subch- 
ronic and chronic studies to include data 
from tests on formulated products, the. 
Agency would increase the number of re- 
quired tests twentyfold. Extending the data 
requirements from active ingredients to de- 
liberately added inert ingredients would 
double the amount of testing required in 
this proposal. If testing of impurities were 
also required, the amount of testing would 
triple. Such test requirements would not 
only strain the national capacity to perform 
toxicological assays, but would also place an 
extraordinarily heavy burden on the indus- 
try.° Moreover, EPA is not persuaded that 
the additional data generated by routine 
testing of inert ingredients, impurities, and 
end-use products would significantly im- 
prove the quality of EPA’s decisionmaking. 
Consequently, proposed § 163.80-3(b)(2)(iv) 
states that additional testing of these sub- 
stances would be required only on a case-by- 
case basis. The Agency invites public com- 
ment on whether the subchronic and chron- 
ic data requirements should be extended to 
include routine testing of substances other 
than the technical grade of active ingredi- 
ents. 


{FR Doc. 78-24864 Filed 9-5-78; 8:45 am] 


*See the economic impact analysis report 
on these proposed regulations (FR citation). 
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